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Plant for ork on Barbours and Docks 


Introduction 
By ASA BINNS, M. Inst. C.E., M.I. Mech. E.* 


YHROUGHOUT the nineteenth century dock 
and harbour construction, both for commercial 
and naval purposes, continued without inter- 
mission at home and abroad. This was necessary 
to keep pace with the ever-increasing size of ships. 
Since the Great War major projects of new con- 
struction have not been quite so numerous, but 
improvements and developments to secure quicker 
turn round of shipping and cheaper and better 
handling of cargo are making ceaseless demands on 
dock engineers and contractors alike. 

It is not the purpose of this introductory article 
to refer in detail to the developments in construc- 
tive appliances and plant, but rather to give in 
broad outline a sketch of the preliminary stages 
leading up to their employment at the present day 
on large contracts for maritime works. 
interest to contrast the two illustrations of dock 
construction shown on page ii. The, first one 
shows .a general view of the construction of St. 
Katharine Dock, designed by Telford and opened 
in 1828, and the second shows a typical view one 
hundred years later of dock construction at Tilbury 
to the design of the late Sir Frederick Palmer. 
The first shows men and horses and carts doing the 
work with the aid of very simple appliances, and the 
second gives a fair impression of the use of modern 
power plant for similar work. Looking at the 
latter picture, we are reminded of the opening lines 
of Kipling’s “* The Secret of the Machines ” : 


‘“ We were taken from the ore bed and the mine. 
We were melted in the furnace and the pit. 
We were cast and wrought and hammered to design. 
We were cut and filed and tooled and gauged to fit. 


‘* Some water, coal, and oil is all we ask, 
And a thousandth of an inch to give us play : 
And now if you will set us to our task, 
We will serve you four-and-twenty hours a day.” 


Whether the work is to be done by contract or 
by direct labour, any large work of dock or harbour 
development usually takes many years from the 
date of its inception to the date of the completion 
of thecwork. The controlling authority has to give 
careful consideration to the financial implications 
of any large scheme before any plans whatever are 
prepared. The scheme may involve the purchase 
of large areas of land, and it is usually desirable 
that this should be done as far as possible before 
the matter is discussed in public. In this country, 
owing to the many interests affected, the scheme 
will almost certainly necessitate an Act of Parlia- 
ment, and careful consideration needs to be given 
in the preliminary stages to ensure that there shall 
be no serious opposition from local authorities or 
public utility undertakings near the site. When 
the Act of Parliament has been obtained, the engi- 
neer proceeds with the preparation of the contract 
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| particulars. This will necessitate a careful survey 
of the whole area concerned, with sections giving 
levels at suitable intervals; trial pits must be 
sunk, and borings must be taken with the view of 
giving the fullest information as to the strata 
likely to be encountered, and also indicating the 
standing water level below ground; careful 
soundings must be plotted over the areas covered 
by water ; discussions have to be arranged with the 
engineers concerned regarding diversions of roads, 
gas and water mains, electric cables, sewers, &c., 
and, finally, in laying out the principal dimensions 
of the work to be undertaken, careful provision 
needs to be made for future extensions and the safe- 
guarding of adjacent works. Discussions no doubt 
will need to take place with the principal ship- 
owners, pilots, dock masters, and other users. 
Conflicting opinions need to be carefully weighed, 
and the engineer needs to be a diplomat to secure 
an agreed plan. 

When the general lay-out and dimensions have 
been decided upon, then the details of the design 
can be approached. Safe loads on foundations and 
other fundamental data must be settled, together 
with any restrictions in, procedure which the engi- 
neer decides upon for the safeguarding of the works 
and adjacent property. Meanwhile the contract 
documents can begin to take shape. Owing to the 
likelihood of modifications while the work is in 
progress, it will probably be decided that the con- 
tract is to be a schedule contract, with a bill of 
quantities, the work to be paid for by actual 
measurement of the completed permanent work. 
The conditions of contract must be framed accord- 
ingly ; the specification must be written, giving 
full particulars of the quality of the materials to be 
used and the standard of workmanship required in 
all the various trades. If the work is not in this 
country, it may be necessary to provide camps, 
hutments, and housing accommodation for the 
workmen, water supply and sanitation, and access 
to the site by road, rail, and water. In any case, 
whether at home or abroad, it is imperative that 
the contract particulars should give explicit infor- 
mation to the contractor who proposes to tender 
for the job. For works of magnitude it is usual to 
select a list of competent firms and inform them in 
good time that it is proposed to invite them to 
tender. This gives an early opportunity for the 
prudent contractor to make himself familiar with 
the features of the site. It is perhaps at this stage 
that the question of “‘ planting’ the job comes 
definitely to the fore. It is most imperative that 
the contractor should inform himself as fully as 
possible of all the factors and risks and contin- 
gencies of storms, strikes, war, &c., that may affect 
his tender, materials and class of labour available 
locally, sites for workshops and storage of materials. 
The time for completion is another important 
factor. Damages for delay or bonus for expediting 
completion may warrant a heavier outlay on plant. 
Delay is always expensive to a contractor; both 
capital and labour charges run on, and soon swallow 
profits. If abroad, the climate, tropical disease, 
malaria, earthquakes, and tidal waves, and the 
question of exchange rates and whether payment 
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will be made in sterling or in local currency, the 
likely fluctuaticn in the rate of exchange over a 
period of years, and many other things need his 
most careful judgment. 

Finally, when he receives the actual contract 
documents, before he can begin to price the bill 
of quantities, he must conceive a general method 
of carrying out the work which must be consistent 
with the specification. He must visualise the 
special and other plant that will be required. 
The cost of necessary new plant and any special 
appliances must be carefully weighed in relation 
to the size of the job. Sometimes the ingenuity 
and experience of the contractor at this stage 
in planning the method by which he proposes 
to deal with perhaps millions of cubic yards of 
excavation and hundreds of thousands of cubic — 
yards of concrete, really determines whether his 
pricing will be below that of his competitors and 
enable him to secure the contract. 

In the case of the King George V Dock, London, 
the successful contractor prepared his scheme 
on the assumption that, by efficient pumping, 
he could carry out the whole work in the dry. 
This entailed the use of Lubecker land dredgers 
for ‘dumpling ” excavation and the provision 
of hydraulic hoists for shooting the spoil into 
It enabled him to 
expose the underlying stratum of ballast in the 
dock bottom for use in constructing the dock 
walls, and, incidentally, enabled the seven jetties 
on the south side of the dock to be designed in 
reinforced concrete instead of steel and screw 
piles. It was a bold scheme with great advantages 
to the Port Authority, and the contractor proved 
to be right in his calculations regarding the cost of 
pumping. 

As soon as the contract is awarded the con- 
tractor arranges his staff for the carrying out of 
the work. This will include his agent on the site, 
his engineer, draughtsmen, clerks, timekeepers, 
foremen, gangers, &c. The agent immediately 
confers with the engineer and plans are prepared 
for the general lay-out of the works, the site of 
repair workshops, offices, the general run of 
railway tracks, &c. Any special plant that needs 
to be purpose-made for the job is immediately 
ordered ; ordinary plant in the shape of cranes, 
locomotives, tip wagons, pumps, pile drivers, 
air compressors, concrete mixers, &c., are ear- 
marked and ordered to the site in proper sequence. 

For some classes of work there are special 
items of plant which are essential, such as shields 
for tunnelling and creeper cranes for the erection 
of large cantilever bridges, whilst modern road 
construction has developed a large variety of 
special tools for grading, concrete mixing, and 
bitumastic surfacing, &c.; but dock and harbour 
construction can claim few such special appliances. 
The lay-out of a blockyard and the use of large 
Titan cranes for block setting are characteristic 
features of breakwater construction, but usually 
the dock and harbour contractor has to make 
use of general utility plant for excavation, concrete 
work, masonry, piling for jetties, and founda- 
tions, &c. 
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One of the most important questions he has to 
settle immediately is the source and nature of 
power that he intends to use generally for the 
works. It may be that electric power from a 
public supply company is available in the neigh- 
bourhood. He will need to negotiate an agree- 
ment, giving particulars of his estimated require- 
ments. It may be that for some of the plant 
internal combustion engines will be more suit- 
able, and in other cases steam may be the best 
prime mover. If the works are to be carried 
out in the dry, he must carefully fix the site of 
the necessary sumps and sink them below founda- 
tion levels at an early stage. He will prepare 
plans of anticipated progress and see that the 
necessary materials are secured for delivery in 
proper order and quantity so that they arrive as 
required. In any great undertaking great fore- 
sight is required to ensure that the materials 
from widely separated sources such as quarries, 
cement works, sand and ballast pits, block yards, 
&c., converge at the proper moment. 


In the early stages of the job a contractor may 
have to make financial arrangements to cover a 
very large expenditure before he is paid the 
first certificate for permanent work carried out. 


Every experienced contractor knows the import- 
ance of keeping his plant up to date, in good 
repair, and fully.master of the work to be done. 
The great developments that have taken place 
since the beginning of this century have been 
in the direction of increased speed and size and 
combination of units of plant rather than entirely 
new conceptions. Electric power and the internal 
combustion engine have largely supplanted steam 
power, excepting for locomotives and portable 
cranes. Caterpillar wheels have been adopted 
for many items of heavy excavating plant, to 





Reinforced concrete was only just beginning to | plant is required to work has resulted in improved 


be used at the beginning of the century, and now | detailed 
its application is so general and the quality of! received 


hard-wearing parts have 
attention of the metal- 


design ; 
the careful 





CONSTRUCTION AT TILBURY DOCK IN 1928 


work demanded is so high that the plant has been 
developed to keep pace with the requirements. 
Pumps for distributing the concrete and vibrators 





CONSTRUCTION OF ST. KATHARINE DOCK, OPENED IN 1828 


enable them to travel over the soft ground which ;to ensure its compactness in intricate members 


they usually encounter. 


Dredgers and plant for | with a large percentage of steel are now commonly 


pumping the spoil ashore for reclamation purpcses | in use. 


have been much improved. 


Experience of the rough conditions under which 





lurgist and expensive breakdowns are of rare 
occurrence. 

At the beginning of the century pumping plant 
for sinking sumps was usually steam driven and 
was heavy and awkward to shift compared with 
the present-day portable electric vertical-spindle 
centrifugal pumps which can be slung from the 
timbering of the sump and follow down the water 
level as required. Tube wells with submerged 
pumps may be used for reducing water pressure 
over a considerable area, and chemical impregna- 
tion of suitable strata may be used to increase the 
bearing capacity of foundations. Pile-driving 
plant has been devised to suit all requirements. 
Piles are longer and of heavier section and may 
be driven at a uniform batter more quickly and 
accurately than a generation ago. The dragline 
excavator is a comparatively modern tool and 
has proved of inestimable value, especially for 
canals and irrigation works. Concrete batching 
plant for securing uniformly good concrete is 
now a feature of every large concrete job, and the 
plant, including conveyors, screens, cableways, 
&c., has to be carefully designed to suit the 
site. 

A description of the details of the plant employed 
on large public works of this character is outside 
the purview of this introduction. 


My purpose will be served if I have shown that 
the contractor for such works requires skill, 
experience and a knowledge of the technique 
governing the use of mechanical plant if he is 
to carry out the work according to the specifica- 
tion within the time allowed, and if, in spite of 
all the risks and: contingencies that he has to 
cover in his pricing, he succeeds in making a 
profit out of the job, most engineers will be ready 
to congratulate him on his success and to recognise 
that his skill deserves its reward. 
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Piles and Pile Drivers 


JHIS Supplement, as its title implies, is intended 
to deal particularly with plant used for work 
on harbours and docks. In general, therefore, 
all plant which is of a permanent nature has been 
excluded. But in the case of sheet steel piling, 
which is very frequently driven to form a part 
of such permanent things as quay walls, retaining 
walls, lock walls, &c., we have considered that it 
would be absurd to describe pile drivers without 
describing also the piles they drive. Moreover, 
sheet piles are also used in the construction of 
temporary works, particularly cofferdams, and 
no further justification of our attitude seems 
necessary. 


SHEET STEEL PILING 


Early types of sheet piling were wasteful of 
material in that they had a low section modulus 
for resistance against bending stress and were 
consequently heavy. This fact became better 
recognised in comparatively recent years, and 
special improved pile sections have  con- 
sequently been developed. In devising them 
their originators have kept in mind that the 
strength-to-weight ratio should be high; that 
the pile should have good driving properties, 
t.e., it should easily be kept truly vertical and in 
line, and be sufficiently rigid not to suffer damage 
under the hammer ; that a length of piling should 
be reasonably water-tight ; and that it should be 
reasonably simple to manufacture. These require- 
ments are, it will be observed, to some extent 
mutually conflicting. A high strength-to-weight 
ratio, for instance, could be attained with a very 
deep trough section. But the metal would become 
so thin that the pile’s driving qualities would 
become unsatisfactory. For good water-tightness 
a complicated interlock might be thought desirable. 
But the complication cannot be carried too far 
on account of rolling difficulties in manufacture 
and threading difficulties in use. 

The new varieties of sheet steel piling may be 
divided into two classes. In the first, exemplified 
by the Frodingham-Hoesch pile, the interlock 
detail is part of the main bar. Whilst in the 
second the pile bar is a relatively simple section 
to roll and the interlock detail is rolled as a separate 
section to be threaded on the pile before driving 
takes place. This type of pile is exemplified by 
that manufactured by Dorman Long and Co., Ltd. 

Frodingham - Hoesch Piling—The Appleby- 
Frodingham Steel Company, Ltd., at Scunthorpe, 
Lincs, has been rolling steel sheet piling for 
many years, the types manufactured being 
“ Universal’? and “Simplex” sections. But 
both of these had the disadvantage of a low 
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moment of resistance with a relatively high weight 
per foot. An investigation was therefore made of 
the several kinds of piling produced throughout 
the world, and the Hoesch type,’ made by the 
Hoesch Aktiengesellschaft, though presenting great 
difficulties to the rolling mill, was adopted. This 
piling is now manufactured by Appleby-Froding- 
ham, and sold in this country under the name of 
Frodingham-Hoesch steel sheet piling in three 
sizes. Dimensional details are given in Table I, 
the dimensions corresponding to those given in 
Fig. 1. 

In Frodingham-Hoesch piling, the mass of 
material contained in the lockon is placed in the 
stress zones, in order to attain a high strength-to- 
weight ratio. Since the section is continuous 
across the neutral axis of the piling wall, the full 
calculated strength is developed without the 
somewhat doubtful assumption that the lock is 
capable of resisting longitudinal shear, as has to 





be assumed when the lock is on the centre line of 
the piling wall. 

The design of the lock is shown in Fig. 2. 
There is no decrease of material at any point, and 
the sharp-edged lock must be considered as par- 
ticularly tight. Tests, we are informed, have 
proved that the lock of No. II section will with- 
stand a tension of 1-875 tons per inch in the 
direction of the piling wall without deformation. 
It is further claimed that, owing to the intricate 
locking, the water-tightness is assured even under 
the greatest water pressure as the particles of 
silt, sand, &c..are forced by the water pressure 





by the weight of the piston, which varies with 
different makes of hammers. Double-acting 
steam hammers are used to best advantage for 
coarse sand, gravel, ballast, or similar open 
ground, where, by reason of the rapid blows, the 
piles penetrate between the formations with the 
least possible damage. 

In using the double-acting hammer, the full 
weight of the hammer should be allowed to rest 
on the pile or helmet. The rope, if crane or 
derrick is used, should be only just slack ; but if, 
as sometimes is the case, a pile frame with leaders 
is used, then the rope should be quite slack. 


Tapie I.—Dimensions and Properties of Frodingham-Hoesch Piling. 





ae 7 ie Cae 
Weight of Weight of piling| Modulus of | Modulus per | Dimensions in inches. 
Section. section in | wall in pounds | section in cubic | foot of piling | Modulus/ 
pounds per | per square inches. wall in cubic | Weight ratio. - ———_-|-—— 
| foot run. foot. inches. eer b Gat ae 
= 5G, CLC CARRE SRP A ES etc Aetieemegaiticietttionl Pat See ee die ee, _ ee . . 
1A* | 23-95 18-25 13-25 10-09 0-553 153 | 52 | 0-27 | 0-27 
i 31-72 24-17 24-32 18-53 0-767 | 15% | Tf, | 0-30 | 0-32 
iL 41-34 31-50 34-67 26-42 0-840 15} 9 | 0-40 | 0-42 
' ! } 
* In course of preparation. 
into the labyrinth-shaped lock, producing aj If this point is not carefully adhered to there is 


natural caulking. 

Frodingham-Hoesch piling is delivered run 
together in pairs unless there-is a special request 
for single sections. This arrangement has two 
advantages. Time and labour costs are saved 
in pitching and driving, and, owing to its better 
balance, it is much easier to drive the twin section 
than single piles, the blow from the hammer 
being more evenly distributed. The double 
section is also better to handle in the guides and 
frames. 

Suitable cast steel driving helmets are supplied 
to fit the sections, which can be purchased either 
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for taking double-acting steam hammers of the 
McKiernan-Terry type, or with recessed heads 
for timber blocks to take the drop hammer. 
Special helmets can be made to customers’ 
requirements. 

In driving it is desirable that the tongue should 
always lead in the direction of driving, so that the 
clutch is driven over the tongue. When driving 
the first pile or, in any circumstances, where 
driving the clutch over the tongue is impracticable, 
it is advisable to close the clutch end by knocking 
in a rivet or bolt of suitable size before driving. 
This will effectively prevent the clogging of the 
groove. The choice of driving equipment depends 
to a large degree on the conditions, but generally 
speaking in sticky ground, such as marl or hard 
clay, &c., the best driving apparatus is the drop 
hammer on pile frame, or a steam hammer of the 
single-acting type. This also applies to very 
compact sand, and if it is not possible to apply 
jetting. The weight of drop hammers should be 
from 2 to 2} times the weight of the double pile 
to be driven, but it is not advisable to exceed 
this amount. As in the case of the drop hammer, 
so also for double-acting hammers, the choice of 
a hammer should not fall on one, the power of 
whose blow is not equal to the driving on hand; 
and which consequently damages the head of the 
pile and burrs it like a riveting hammer. This 
condition occurs with long piles and small hammers, 
where the inertia of the pile is out of all proportion 
to the inertia of the hammer. It is not possible 
to give a general rule for the weight of double- 
acting hammers, as in the case of drop hammers, 
as the performance is influenced to a large degree 


a tendency for the hammer to “dance.” This is 
not only detrimental to the helmet and pile tops, 
but the efficiency of the blows is diminished and 
slow driving will result. 

If during driving a sudden check occurs, it 
may be due to local obstruction, and the drop 
of the hammer should be reduced, or, in the case 
of double-acting hammers, the steam or air pressure 
reduced until it is found whether the obstruction 
is final or penetrable. Hard continued driving in 
such circumstances would only result in the locks 
being opened at the bottom and the tops damaged. 
Adjacent piles can be used to ascertain whether 
the obstruction is local or a general hard stratum. 

To ensure a good job, ground frames or guides 
should be used—strong 12in. by 12in. timber 








FIG. 3—FRODINGHAM -HOESCH SHEET PILES 


baulks sunk in the ground with sufficient space 
between to admit the piling, secured and separated 
by stakes driven to suit the nature of the ground. 

Owing to the clearance necessary for driving, 
steel sheet piling is seldom perfectly water-tight 
immediately after being driven, and reasonable 
time must be given to allow the joints to make 
up. In river work a mixture of ashes and sawdust 
thrown into the water on the “flow” side will 
8 up the process of making up. 

Prrodinghats Hocach piling can be with- 
drawn for further use by means of a suitable 
extractor fitted to an inverted double-acting air 
or steam hammer. The shape of the section makes 
it possible for a single pile to be gripped about 
its axis of gravity, and jamming at the joints is 
avoided. Thus, it is claimed, ‘‘ Frodingham- 
Hoesch ” piling can be extracted for re-use more 
readily than systems of piling where the lock is on 
the centre line of the section. 

Frodingham-Hoesch piling can be supplied 
in “ Kuplus” copper-bearing steel, which has 
increased resistance to corrosion. It is also rolled 
in “ H.T.K.” (High Tensile Kuplus) steel. 

The photograph reproduced in Fig. 3 shows 





an example of the use of Frodingham-Hoesch 
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piling. The depth from the underside of waling 
to excavation level is 18ft. 9in., and penetration 
13ft. 3in. 

Krupp Type—tThis form of steel sheet piling 
with a separate interlock bar is rolled by Dorman, 
Long and Co., Ltd., of Middlesbrough, by agree- 
ment with Messrs. Fried Krupp A/G. The 
piling consists of right-angled Zed-shaped sections 
connected together by separate locking bars, and 
the design is such that in the finished pile wall 
the external surfaces are perfectly flat, forming a 
suitable face for bearing against either the tempo- 
rary or the permanent walings. The interlocks 
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have sufficient clearance to ensure easy driving 
and to allow the piling to be driven to a curve. 
In addition the tapered or bulb edge of the pile 
bar engaging in a corresponding groove in the 
interlock forms a strong and effective water-tight 
joint. The greater part of the sectional area is 
in the flanges where it is most effective in resistance 
to bending, while the web is sufficiently stiff to 
carry the shearing stresses and give rigidity to 
the section during driving. The webs, being 
perpendicular to the flanges, provide the maximum 


resistance to crushing forces at right angles to} 


the wall. The joints between the sections are 
made in the plane of the flanges, where the longi- 
tudinal shear stress is least. There is therefore, 
it is claimed, no doubt as to whether the section 
will act as a whole under the action of bending 
moments, since little friction is required in the 
grooves of the interlock to make it act as an 
integral part of the section. 

The interlock bars are finished at the bottom 
end with a forged and welded chisel point (Fig. 4), 
which materially reduces the resistance in driving. 
The chisel points are finished with stop ends to 
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the grooves and the pile bars rest on these stop 
ends or ledges. When driving the piles, the 
force is transmitted through the pile bar to the 
chisel point and the relatively flexible interlocks 
are consequently drawn down by tension and 
are not subjected to compressive driving forces. 
In order to avoid any direct driving forces being 
applied to the interlocks, the interlocks are kept 
short at the top so that the face of the driving 
helmet does not bear on the interlock section. 
This piling section is easy to manufacture, 
since the components are straightforward sections 
which can be rolled without difficulty. It is 
consequently asserted that great accuracy is 
attainable in the dimensions of the finished product 
and water-tightness is therefore excellent. The 
taper of the flanges of the interlock and the tapered 
bulb edge of the pile correspond exactly, so that 
under the action of water pressure, the piles spring 
slightly and take up the clearance at the joints. 
Although the piles are rolled as Zed bars, it is 
the standard practice to assemble the bars in 








pairs for driving. This method, based upon long 
experience with these piles, is strongly recom- 
mended as the use of double piles reduces the 
number of driving operations and the box form 
of the double pile is less inclined to depart from 
the true line of the wall when being driven than 
a single Zed section. 

On account of the chisel points to the interlocks 
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FIG. 6—DORMAN LONG KRUPP PILE DIAGRAM 


all piles, whether double or single, can be right- 
handed or left-handed. There are three types of 
chisel points, as follows :— 


Double or centre type. 
Left-hand type. 
Right-hand type. 


The double or centre type is used for double 
piles only, but not for single piles. The diagrams 
(Fig. 5) illustrate the three types of interlock 
shoes, the sections being drawn looking at the 
interlock from above. 

Dimensions of Krupp piles are given in Table IT 
and refer to the diagram, Fig. 6. 

Owing to the interlock being a separate member 





the piles can be assembled with stepped outer 
interlocks, as shown in the sketch, Fig. 7. This 


implement, pile bar G can be driven down further 
to allow the new pile H to penetrate to the correct 
depth and also to avoid a collective error in the 
progress of the driving of the wall. The possi- 
bility of using stepped interlocks is also of value 
where headroom is restricted, such as driving 
cofferdam piles under an existing bridge or driving 
piles under the first floor or roof of a works building 
for the construction of machinery or other 
foundations. 

The usual method of welding the interlocks to 
the pile bars is shown in Fig. 8. A double pile 
consists of two pile bars with two interlocks. The 
centre interlock has a chisel point with two stop 
ends or shoulders and the outer interlock has a 
right-hand shoe where the outer groove runs 
through, there being a shoulder on the pile bar 
side only. The outer groove in the outer interlock, 
being free throughout its length, enables the pile 
when being driven to slide freely along the free 
bulb edge of the preceding existing pile. Conse- 
quently both pile Zed bars in the above pile rest 
on the shoulders at the chisel points. When the 
pile is assembled welding is carried out on inter- 
locks F and E as shown. This applies to piles over 
20ft. to 25ft. long. For shorter piles welding A is 
not usually carried out. The driving force on the 
pile therefore is shared by the welding and by the 
bearing of the pile bar on the shoe shoulders. The 
welding has also this advantage, that when 
friction is set up by driving the next pile over free 
butt edge B the whole width of the pile, i.e., 
2ft. 7}in. comes into play to resist being dragged 
down any further by the driving of the next pile. 
In other words, friction at edge B tends to drag 
driven pile bar C ; then interlock E is affected and 
by being welded to pile bar D both pile bar D and 
interlock F are brought into play to offer resistance 


TaBLe I1.—Dimensions and Properties of Dorman Long Krupp Piling 
































Wt. per lin. ft. in Ib. Section modulus Moment of inertia 
Wt. of in’. int, 
Section. b. h. t. d. wall in — 2 
Pile bar | lb. per | Pile bar | Pile wall| Pile bar | Pile wall 
Pile bar. | Interlock.| and sq. ft. and per and per ft. 
interlock. interlock. | ft. width. | interlock.| width. 
Ft. In.| In. In. In. 
KI 1 3%] 7% 0-315 | 0-315 | 26-88 5-78 32-66 24-78 25-92 19-75 102 77-8 
K III 1 33) 9-45 | 0-43 0-35 35-48 7-19 42-67 32-56 41-02 31-29 194-5 147-5 























method is of considerable importance to general 
contractors, espécially in the case of long piles, 
as the height of the crane used for pitching or 
driving the piles can be reduced by an amount A, 
as indicated in the diagram. Instead of the bottom 
of the pile B having to be lifted to point C, it has 
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FIG. 7—STEPPED OUTER INTERLOCKS 


only to be lifted to point D for pitching and thread- 
ing. The maximum length A is one-half of the 
pile length, and point C should obviously be chosen 
so that it is above the earth level when threading 
takes place. With this method of constructing 
the piles it is preferable that the centre interlock 
shoe at E should be an outer interlock type with a 
free groove on the driving side, so that should point 








F not butt on to D, owing to any small stone or 


to further ‘dragging down.” This method of 
welding also enables the piling to be withdrawn as 
single piles, as pile bar C is quite loose and pile bar 
D, when withdrawn, will bring with it inter- 
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FIG. 8-WELDING INTERLOCKS 


locks E and F. In special cases with long piles 
and heavy driving the amount of welding can be 
increased. 

These piles can be supplied in steel to British 
Standard Specification No. 15—1936, or, where 
additional strength and greater resistance to corro- 
sion are required, the piling can be supplied in 
“ Chromador ”’ or high-tensile steel of 37-43 tons 
per square inch ultimate tensile to British Standard 
Specification No. 548—1934. As an alternative, 
copper bearing steel can be supplied to British 
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Standard Specification No. 15—1936. This has 
superior resistance to corrosion than ordinary 
B.8.8. No. 15 steel and, in addition, the piling is 
often supplied coated at works with one coat of 
acid-free tar. 

The driving of the piles is carried out in much 
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FIG. 9—DRIVING PILES 


the same manner as the driving of other types of 
sheet piles. It is important that during the 
driving of the piles the free bulb edge or tongue 
without interlock points towards the direction of 
driving, i.e., that the interlock is always threaded 
over the bulb edge. In cases where the driving may 





The photographs reproduced in Figs. 10 and | completed at Port of Spain, Trinidad, by the con- 
11 show Krupp piling in the Dover harbour train | tractors, Edmund Nuttall, Sons and Co., Ltd. 
ferry dock and in a breakwater in the River Medina|The consulting engineers were Messrs. Coode, 


constructed for Cowes Harbour Commissioners. 


Wilson, Mitchell and Vaughan Lee, of Westminster. 


TaBLE III.—Weights and Properties of Larssen Sections 























b, h, d, t, | Sectional | Weight. | Section 
Section. inches. inches. inches. inches. area, square wrier nore ore —teeteenel | miemulens, 
a inches per | Lb. per foot.| Lb. per cubic inches 

oot. | petro. de | per foot. 
O GB 10% 2% 0-20 0-20 3-37 10-34 11-47 | 2-2 
1GB 15} 5} 0-31 0-23 5-44 24-30 18-50 7:8 
2 | 15} 7k 0-41 0-31 | 7:37 32-92 | 24-98 15-8 
3 15} 9} 0-57 0-32 | 9-31 41-66 31-74 | 25-3 
5 | 16% 13} 0-87 0-43 | 14-31 | 67-19 | 48-74 55-1 
1U 15} 5} 0-375 0-375 | 6+ 40 28-50 | 21-70 | 9-1 
10A | 17} 1k 0-50 0-50 | 8-02 | 40-40 | 27-30 11-7 
2/10 A 153/17} 4 0-41/0-50 0-31/0-50 | 7°72 | 32-9/40-4 26-30 6-9 
4B 16% 134 0-63 0-43 ~ | 56-45 | 40-90 42-5 


Larssen.—Larssen sheet steel piling is supplied 
by the British Steel Piling Company, Ltd., of 
Thames House, Millbank, London. It is used 








FiG. 10—DOVER 


take place in the opposite direction, 7.e., the bulb 
edge being threaded into the interlock, the earth 
in the groove of the interlock will be compressed 
by the entering bulb edge, thus rendering the 
driving unnecessarily difficult. This matter is 
explained by the sketch Fig. 9. The piles may be 
driven either by drop hammers using a pile frame 
or by using steam or pneumatic McKiernan double- 
acting hammers with or without the use of a pile 
frame. Cast steel anvil blocks or pile helmets are 
used at the head of the pile to receive the hammer 
blow and to avoid damaging the pile section. For 
the construction of cofferdams either of rect- 
angular or irregular shape special corner and 

















FIG. 11—BREAKWATER IN RIVER MEDINA 


junction piles can be manufactured to give any 
desired angle and any required lay-out can be 
arranged to the exact dimensions required by the 
engineer by the suitable detailing of the corner 
piles. 

Intersections of battered or sloping pile walls 
may be carried out by manufacturing special 
tapered piles and by riveting on adaptor pieces or 
wings the Dorman Long Krupp piling can be 
joined up with any other system of piling, where an 
extension is required or where several types of 
piling may be used on one contract. 

Owing to the clearance in the interlock Dorman 
Long Krupp piling may be driven without any 
further modification of parts to a radius of approxi- 
mately 18ft. For smaller radii special modifica- 
tions to the piling are necessary. 





TRAIN FERRY DOCK 


mainly for permanent work, but is, however, 
equally suitable for cofferdams. As in other types 
of pile, the weight of the material is concentrated 
as far away as possible from the neutral axis. Each 
pile, as shown in the sketches Fig. 12, has a thick 
web and thin tapering flanges and the interlock 
shaped like a dovetail joint is situated on the 
neutral axis where the stresses are least. These piles 
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FIG. 12—LARSSEN PILES 


are said to be particularly noted for their good 
driving qualities. The range of sections available is 
given in Table III and thedimensions canbe followed 
by reference to the sketches Fig. 12. Sections 1 U 
and 10 A are designed for circumstances in which 
the loads on the piling are low and maximum dura- 
bility is desired. They therefore have a un‘form 
thickness of metal throughout. 

In 14. there is illustrated the use of 


A mass concrete wall was constructed between two 
lines of steel piling, as shown in the engraving 


Fig. 13, forming a cofferdam, the base of the 
wall being at a depth 38ft. to 40ft. below L.W.O.S.T. 
The piling on the front side of the dam was fish- 
plated in two parts, so that when the wall was com- 
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FIG. 13—QUAY WALL AT PORT OF SPAIN 


pleted the top lengths were removed and the lower 
lengths retained in position. The back line of 
piling was also left in place, except for a short 
length cut off the top, and thus served as shuttering 
for the back of the wall. As the foundation of the 
wall is of clay, the carrying capacity of the ground 














Fic. 14—-WORK IN PROGRESS AT PORT OF SPAIN 
was materially increased by being confined 
between the two lines of permanent piling. At the 
same time, the wall is safeguarded against any 
possible disturbance due to erosion or other causes. 


CONCRETE PILES 
Pre-cast concrete pilesare treated in very much the 








Larrsen piling for consolidating the foundation of 
@ mass concrete quay wall. This work was recently 


same manner as wooden piles, and there is no need 
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to make particular mention of them. We have, 
however, been provided with information regarding 
two forms of conerete piling which is put down by 
special methods. 

Rotinoff Shell Piling —Rotinoff piling is supplied 
by West’s Rotinoff Piling and Construction Com- 
pany, Ltd., of Columbia House, Aldwych, London. 
Tubular reinforced concrete sections, 3ft. or 4ft. 
loug, are threaded upon a central mandrel. The 
latter bears at the lower end on a concrete shoe and 
transmits the blow of the driving hammer directly 
to the shoe. By means of a special arrangement 
suffcient force is transmitted through the mandrel 
to each concrete shell to overcome skin friction, 
with the result that the shells follow up behind the 
shoe. When a sufficient depth is reached the 
mandrel is withdrawn, together with any unwanted 
shells that may be threaded upon it. The hole is 
then open for inspection from top to bottom. Rein- 
forcement is introduced and the hole filled with 
concrete to complete the pile. A section through a 
typical pile is reproduced in Fig. 16a, and the 
engraving Fig. 15 shows the driving of Rotinoff 
piling as applied to ariver bank. As the brunt of 
the driving is taken by the mandrel, the reinforce- 
ment of the cores need only be very light and not 
necessarily the full length of the pile. Some 
particulars of standard piles are given in Table IV. 

Pneumatic Caisson Piles—Where conditions at 
the site call for piled foundations, but owing to 
lack of headroom or for other reasons pre-cast 
driven piles cannot be used, pneumatic caisson 
piles can be employed. Twelve-inch diameter 
steel tubes, which are made in short lengths and 
can be screwed together to give any required depth 
of pile, are sunk into the ground by excavating 
the ground within them by the use of ordinary 
boring tools. The shell, having sunk by its own 
weight a sufficient depth, the bottom of the hole 
is trimmed up and a cage of reinforcement is 
lowered into the hole. Concrete is now introduced 
in batches. After pouring each batch the interior 
of the shell is subjected to air pressure and the 
shell is slowly extracted. As a result the concrete 
is pushed downwards and outwards below the foot 
of the shell into intimate contact with the surround- 
ing soil, forming an irregularly shaped pile with a 
mean diameter of about 14in. The shells are 
recovered for further use. Minimum headroom 
required is only 6ft. Piles of this kind are put down 
by the Piling and Construction Company, Ltd., of 
7, Norfolk Street, London, W.C.2. The drawing 
Fig. 165 shows conditions while the concrete is 
being placed and the tubes raised. 


PILE-DRIVING PLANT 


A modern pile-driving plant of standard con- 
struction generally consists of a steelframe mounted 
on swivelling rail wheels and equipped with three 
sheaves at the head, the central sheave being 
intended to lift the hammer, whilst one or other of 
the side sheaves is used for handling the pile. The 
travelling wheels usually have self-contained jack- 
ing screws for raising or lowering the plant. An 
additional sheave is fitted to the underside of the 
frame for warping it along. The equipment of 
standard plants made by the British Steel Piling 
Company, Ltd., includes either a McKiernan-Terry 
double-acting hammer or a semi-automatic single- 
acting hammer, depending upon which is more 
suitable for the type of pile to be driven. Drop 





hammers are also employed. Zenith double-drum 
steam friction winches are used for lifting the piles 
and hammers and steam is supplied by Spencer- 
Hopwood boilers. ’ 

For all-round utility on large contracts, particu- 
larly when raking reinforced concrete piles have 
to be driven, the more elaborate plants of the 
‘ Universal ’’ type are generally preferable. In 





driven pile as required. The hammer has a 
maximum stroke of 4ft. 6in. and is provided with a 
stroke regulator for automatically limiting the 
stroke to any required amount. Steam is supplied 
by a No. 22 Spencer-Hopwood boiler. The weight 
of the complete plant is 70 tons. 

Two plants recently supplied for the construc- 
tion of a jetty in Haifa Harbour—Fig. 18—were 


Taste [V.—Dimensions of Rotinoff Piles. 


External | Shell reinforcement. Core diameter. | Main bars. Spirals. Shell lengths. Maximum load, 
diameter. | subject to length. 
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17}in. | iy in. dia., 6 vert., 7 rings 12in. Six fin. fe in.,9in. pitch | 3ft. 70 tons 
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14in. | ” » 42 l0jin, | —_—~ Four fin. 4ft. 40 ,, 





principle, they are similar to the standard plants 
described above, but the frames are designed to 
rake back to a batter up to about 1 in 3, and can be 
rotated through a complete circle. The leaders 
can be moved backwards or forwards for adjust- 
ment from their normal position. All motions of 
travelling, raking, rotating, and adjusting leaders 
are power-operated from the winch. 

Good examples of “ Universal” pile-driving 
plants made by the firm are provided by those 
supplied to the U.S.S.R. Government, and illus- 
trated in Fig. 17. These plants are claimed to 
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FiG. 16-—SHELL AND PNEUMATIC CAISSON PILES 


be the largest ever built in this country. The 
frames are 100ft. high from rail level to the under- 
side of the head sheaves, and are designed to drive 
reinforced concrete piles, 80ft. long with 6-ton 
single-acting hammers. 

Each plant is stable in any position without the 
use of guy ropes. The frame is capable of rotating 
through a complete circle, and raking back to a 
batter of 1 in 3. The leaders can also slide back- 
wards or forwards for adjustment or to clear a 
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‘designed for special work and presented unusual 


features. It was necessary to drive 16in. by 18in. 
reinforced concrete piles, 74ft. long, at a rake of 
1 in 3 and 1 in 4, as seen in elevation, and also at 
an inclination of 1 in 4 on either side of the mid- 
position of the frame. For this purpose two plants 
were built, one of which has a fixed rake of 1 in 3, 
and the other a rake of either 1 in 3 or 1 in 4. 
In the latter, adjustment to either position is 
made by jacks. Each frame is arranged to swivel 
through an angle of 28 deg., about a vertical centre 
pin, and is mounted on a travelling undercarriage. 
The frames are supported on four double-flange 
cast steel wheels running for the extent of the 
swivelling movement on short lengths of curved 














FIG. 17—PILE-DRIVING PLANT FOR RUSSIA—B.S.P. 


rails fixed to the top of the undercarriage. The 
latter travels on two-wheeled bogies, 18ft. apart, 
on a 26ft. track. It will be seen from the illustra- 
tion that the frames are mounted at the back of 
the undercarriage, the piles therefore being driven 
between the rails of the 26ft. track. The plants 
are designed for use with 5-ton single-acting 
hammers. 

Another example is provided by the special 
frame built for the construction of a reinforced 
concrete jetty at Flixborough—Fig. 19. Here it 
was necessary to drive vertical and raking rein- 
forced concrete piles, preferably without the 
installation of a temporary staging. The plant was 
therefore designed to overhang so that it could 
work its way out along the driven piles and reach 
out to the next bay in which pile driving was in 
progress. It is mounted on rollers to permit it 
not only to roll forward, but also to slide sideways 
along the rollers. A single-acting hammer operates 
in a set of inverted pendulum leaders. The leaders 
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are hinged at the bottom and are movable along 
the are of a circle at the top, so that either vertical 
or raking piles at a batter in either direction can be 
driven. The remainder of the equipment is of the 
standard type. 

As a contrast to the large pile drivers just 
described, we illustrate in Fig. 20 a light outfit 
made by the Woodfield Hoisting and Manufac- 
turing Company, Ltd., of Millwall, London. It is 
of all-steel “construction and capable of driving 
15ft. piles about 12in. square under ordinary con- 
ditions, and is also used for sheet steel piling. It 
is equipped with a l-ton drop hammer. Power is 
supplied by a 9 H.P. “ Lister” hopper-cooled 
petrol engine. 

The same company supplied some pile drivers 
90ft. in height for use in connection with the con- 
struction of the Dagenham factories of the Ford 
Motor Company. These frames were used to drive 
80ft. piles by means of a 6-ton hammer. The 
frame was mounted on steel castor wheels to pro- 
vide manceuvrability and jacks were installed 





brakes. Warping ends are fitted to facilitate the 
manceuvring of the frame, which is mounted 
on rollers or castors to suit requirements, and can 
be provided with tilting gear if necessary. 


PILE-DRIVING HAMMERS 


There are three types of pile-driving hammers, 
double-acting, single-acting, and drop respec- 
tively. In the double-acting hammer the tup is 
driven up and down the cylinder by steam or air 
pressure, and a rapid succession of comparatively 
light blows are delivered so that the pile is kept 
more or less constantly in motion. Single-acting 
hammers, in which the steam or air lifts the 
cylinder over the piston to its upper position and 
then allows it to drop freely, have a longer stroke 
and deliver a heavier blow than double-acting 
hammers. But the succession of blows is less rapid. 
As a result of these contrasting characteristics, 
double-acting hammers are particularly suited for 
use with sheet piling, and single-acting hammers 
for driving heavy timber or reinforced concrete 














FiG. 18—PILE-DRIVING PLANT FOR HAIFA HARBOUR—B.S.P. 


on the four base members, so that the whole could 
be lowered on to timber packing to give rigidity 
during driving. The upper part of the frame was 
mounted on a turntable track provided with eight 
flanged wheels running on a rail. Three sheaves 
were fitted, one for lifting the hammer and the 
other two for dragging piles to the site and pitch 
ing. It is interesting to note that the original 
provision for a dragging angle of 45 deg. proved 
inadequate, and the design had to be modified to 
provide for a complete right-angle movement. The 
frames were hinged to permit batter driving up to 
1 in 6. 

The standard heavy-duty frame made by Wood- 
fields is built in sectional tiers above the first 50ft. 
so that the frame can be made 50ft., 60ft., 70ft., or 
80ft. high as required. The cathead is sufficiently 
strong to pull 12-ton piles and driving is done by a 
4-ton or 5-ton drop hammer, with about 4ft. drop. 
Sheaves are of steel and a double drum winch, 
with a cylinder 10in. bore by 12in. stroke, is fitted. 
It has the usual friction clutches and foot-operated 





piles into hard ground. But they are by no means 
restricted to these special fields, and conditions at 
the site exert a large influence upon the choice. 
Drop hammers are now used less frequently than 
formerly. They deliver a heavy blow but operate 
more slowly than single-acting hammers. 
Double-acting Hammers.—Sections through two 
types of McKiernan-Terry hammers, as made 
by the British Steel Piling Company, Ltd., are 
reproduced in Fig. 21, from which the principle 
of operation will easily be followed. These hammers 
are made in eleven different sizes ranging in 
weight from 95lb. to 13,185lb. The lighter 
varieties are suitable for driving timber runners or 
light sections of sheet steel piling. Medium-weight 
hammers can deal with the majority of sheet steel 
sections, and the heavy-duty hammers are designed 
for driving heavy section steel piling into hard 
ground and can also drive timber or reinforced 
concrete piles. The heavier hammers in this group 
have the distinctive feature that they can be 
operated under water at depths up to 80ft. The 





particular hammers illustrated are Nos. 6 and 9B2, 
some particulars of which are given in the following 


table :— 
No. 6. No. 9B 2. 


Net weight of hammer, pounds... ... 2900 ... 6760 
Weight of piston or ram, pounds 400 ... 1500 
Height : top of eyebolt to bottom of jaws 64 92 
Cylinder diameter, inches ... ... ... 9F ... 8} 
Cylinder stroke, inches... 8}... 16 
Blows per minute... ... ... ... ... 275 140 
Evaporation of boiler, pounds perhour 800 ... 1200 
Compressed air, cubic feet ...... . 275 400 


One of the advantages of hammers of this kind 














FiG. 19—PILE FRAME FOR JETTY AT FLIxBOROUGH 
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is that they can be used suspended from a crane 
without a frame. For this purpose the leg guides, 
which project only a few inches when the hammer 
is used in a frame, are extended downwards for 
18in. or more. Typical sections through leg guides 
suitable for use with Larssen piles are given in 
Fig. 21, in which there is also illustrated 

















FiG. 20-—SMALL PILE DRIVER WOODFIELD 


a special anvil block for use when driving Larssen 
piling with a frame. It takes the place of the 
ordinary flat anvil block and covers the whole of 
a pair of piles, thus distributing the hammer blow 
over a large surface and preventing damage to the 
piling. 

Single-acting Hammers.—A section through a 
single-acting hammer made by the British Steel 
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Piling Company, Ltd., is reproduced in Fig. 21. 
The valve, it will be observed, is placed at the 
top of the hollow piston-rod, up and down which 
the cylinder moves and through which the steam 
is admitted to and exhausted from the cylinder. 
In operating the hammer the valve is opened by 
pulling on the valve lever, thus lifting the cylinder. 





As soon as the valve lever is released the cylinder 
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drops. Thus the operator is able to control the 
speed and power of successive blows. The lower 
part of the piston-rod rests on the pile helmet, 
and thus exerts a continuous downward pressure, 
which steadies the pile. Forty to fifty blows can 
be delivered per minute, depending on the stroke. 
Hammers of this kind are made in a large number 
of sizes. Particulars of the smallest and largest 





hammers are given in the following table, in which 
the steam consumption figures are approximate. 


No. Wt. of Cyl. Stroke. Total weight. Evapn. of water. 
1A l0cwt. ...  3ft. 19ewt. .... 625 1b./hour 
20C 200cwt. ... 6ft. 233 ewt. ... 3000 Ib./hour 


Where required, the stroke of the hammer can 





be set to any predetermined length. For this 
purpose a bracket is fitted to the cylinder cover and 





























cast steel, shaped to suit the pile and provided with 
a renewable hardwood dolly. They can also be 
provided with detachable timber back guides for 
locating in the headers of the pile frame. Examples 
are illustrated in Fig. 21. 

Pile Extracting.—By inserting and fitting suit- 
able jaws McKiernan Terry hammers can be 
adapted for extracting piles. Recently, however, 
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FiG. 21—PILE-DRIVING HAMMERS, LEG GUIDES, HELMETS AND OTHER 


a trip line attached to it and to the hammer and 
valve ropes. The trip line is adjusted so that at a 
given stroke the hammer line is jerked upwards, 
thus giving warning to the operator and auto- 
matically closing the valve. 

When driving with a single-acting or drop 
hammer it is essential to protect the head of the 
pile. Helmets used for this purpose are usually of 























GL 
y : 
Pa ea 1  f-"""" Thee m 
warty nema: Ring 
A eh id | dav Hardwood 
ARAN TURAL A\\\\hl \) Dolley 
\ AUN EE 
: 4, (4a 
' 7” Hy} i vw 
? a i 
; il Hi 
rut i (e 
Pile Frame 
Leaders - PILE EXTRACTOR 
SINGLE ACTING HELMET FOR REINFORCED 


CONCRETE PILES & 


EQuUIPMENT—B.S.P. 


the British Steel Piling Company, Ltd., brought 
out the “ Zenith” extractor, designed especially 
for the purpose. The device is shown in section in 
Fig. 21, and it will be observed that the con- 
struction is very similar to that of a double-acting 
hammer. A compression spring is placed beneath 
the piston tup. Various kinds of jaw can be fitted 
to suit the particular type of pile to be extracted. 








Diving and Work under Com- 
pressed Air 


By N. G. GEDYE, O.B.E., M. Inst. C.E. 


The helmet diving dress in the form now in 
general use dates from the first year of the reign 
of Queen Victoria, when Augustus Siebe devised 
the “ closed ” type diving dress as a modification 
and development of the “ open ” type dress, intro- 
duced by him in 1819. This earlier form com- 
prised a helmet attached to a waterproof jacket 
reaching to the waist, so that air, supplied under 
pressure to the helmet by means of a force pump, 
could escape freely at the diver’s waist. The early 
Siebe dress was frequently used in the dispersal 
of the wreck of the “ Royal George ” at Spithead 
between 1834 and 1836; but it was the employ- 
ment of Siebe’s “ closed’ dress in connection with 
the final stages of the removal of the wreck in 1840 
that firmly established its use. In essentials the 
dress of 1837 differs little from the type now used 
all the world over. 

Long before Siebe succeeded in devising a prac- 
tical form of diving dress, primitive dresses had 
been in use. Pliny, in his “ Historia Naturalis,” 
described a diver’s breathing tube, the free end of 
which was supported above water by a float. A 
German author, Kyeser, writing in 1405, described 
a diving dress consisting of a leather jacket sur- 
mounted by a metal helmet, with glass windows ; 
and Leonardo da Vinci’s Note-books (c. 1500) 
contain sketches of several types of diving appa- 
ratus. It was not, however, until early in the 
nineteenth century that air under pressure was 
supplied to the diver’s helmet from an extraneous 
William Forder in 1802 used a bellows 


source. 


Under -Water Work 





by which air was delivered to the helmet through a 
flexible pipe. Siebe in 1819 first employed an air 
pump to supply a continuous stream of air at a 
pressure corresponding to the depth of water in 
which the diver was working. 


CoMPRESSED ArR WorK AND PHYSIOLOGY 


To Paul Bert, the French physiologist, is due the 
credit for being the first seriously to investigate the 
causes of compressed air sickness. His research 
work, recorded in “ La Pression Barométrique,” 
published in 1878, formed the foundation of the 
later physiological researches of J. S. Haldane, 
Sir Leonard Hill, Boycott, and others. 

From the earliest experience in the use of com- 
pressed air in connection with diving operations, 
it was found that, unless adequate precautions 
were taken, men exposed to high pressures were 
apt to develop, after returning to .atmospheric 
pressure, symptoms of an ailment which became 
known as “ bends ” or “ diver’s palsy,” and, later 
on, as caisson disease or compressed air sickness. 
Severe cases occasionally resulted in permanent 
paralysis or death. 

Bert’s experiments showed that these symptoms 
are due to the blood and tissues becoming super- 
saturated with nitrogen through exposure to the 

igh air pressure, the gas effervescing and forming 
bubbles when the pressure is reduced, thus causing 
the circulation to be partially arrested in one or 
other portions of the body. He proved that the 
nitrogen of the air is dissolved by the blood and 
tissues in proportion to the pressure, and that the 
gas bubbles off in the blood or in the spinal fluid 
when a man or animal is rapidly decompressed. 
The oxygen and CO, in the air, in addition to the 





nitrogen, are absorbed by the blood under pres- 


sure, but the oxygen is used up by the tissues, and 
expiration prevents the small percentage of CO, 
being absorbed to an inconvenient amount. Thus 
the only gas which accumulates in abnormal quan- 
tity in the blood under pressure is nitrogen. 


DECOMPRESSION AND RECOMPRESSION 


Bert recommended slow and gradual decompres- 
sion, later known as the “ uniform ”’ decompres- 
sion method, as a preventative of compressed air 
sickness. But this method was not always success- 
ful, and, for decompression after working under 
high atmospheric pressure, the “‘ stage ’”’ method 
which is described later, is now employed almost 
universally. 

Bert’s experiments also showed that the symp- 
toms could be avoided, or at any rate the risk 
materially reduced, by limiting the period of expo- 
sure so as to keep the solution of nitrogen down to 
a degree much below the saturation point. 

He pointed out that workers in compressed air 
who were suffering from “bends” could be 
relieved by recompression and subsequent slow 
decompression. This method of treatment was also 
suggested by Dr. A. H. Smith, who was employed 
as medical officer during the construction under 
compressed air of the foundations of Brooklyn 
Bridge nearly sixty years ago. The building of the 
Brooklyn Bridge, the writer believes, was the first 
occasion of the employment of compressed air in 
the. sinking of foundation caissons for a bridge. 
About the same time—1880—a series of wrought 
iron caissons was sunk by aid of compressed air 
through the silt forming the bed of the River 
Scheldt at Antwerp to form the foundation for a 
deep-water quay. 





The late Sir Ernest Moir, was the first to 
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provide recompression chambers for dealing with 
cases of compressed air sickness on public works. 
He established such chambers, or medical locks, as 
they are sometimes called, when he was engaged 
on behalf of S. Pearson and Son, Ltd., on the con- 
struction of the Hudson River tunnels in 1893. 
By their use fatalities due to caisson disease were 
almost completely eliminated. 

The symptoms of compressed air sickness are, 
generally speaking, of two kinds. In most cases 
which occur amongst men who have been exposed 
for two hours or more, the symptoms consist of 
pains in one or both arms and legs, together with 
other less noticeable disturbances. The pains, 
known as “ bends,” are often intense. A small 
minority of graver cases, unless promptly treated 
by recompression, result in loss of consciousness, 
paralysis, which may be permanent, or death. 


THE Drrepr Divine CommirrEE’s Report, 1907 


Bert’s method of slow and even decompression 
continued to be generally used in connection with 
deep diving and compressed air working under 
high pressures until 1907. A number of eminent 
physiologists and practical specialists had been 
working for some years on the problem when, in 
1905, the British Admiralty appointed a Com- 
mittee under the chairmanship of Captain F. T. 
Hamilton, R.N., to investigate the subject of deep 
diving. Professor J. 8. Haldane, F.R.S., and Dr. 
A. E. Boycott were mainly responsible for the 
scientific work of the Committee, and Lieut. 
(afterwards Captain) G. C. Damant, R.N., and 
Mr. (afterwards Lieut.) Catto, R.N., carried out 
some remarkable experimental diving work, 
descending to depths up to 210ft.1 The Com- 
mittee’s report, issued in 1907, led to the imme- 
diate adoption of the “ stage” system of decom- 
pression recommended by Dr. Haldane and the 
Admiralty fixed 35 fathoms (210ft.) as the limit 
of depth at which divers should work. The 
adoption of this system, in place of the “ uniform ” 
method, has been abundantly justified; com- 
pressed air sickness in the British Navy and in 
foreign navies is now practically unknown. Such 
cases of sickness as do occur are almost always due 
to failure to observe the prescribed precautions. 
Recompression chambers are now frequently 
carried on vessels regularly employed in diving 
operations on a large scale, such as the Scapa Flow 
salvage work. If no chamber is available, the best 
plan is to send the diver down again until the 
symptoms of distress disappear ; but the re-ascent 
and decompression must in such cases be carried 
through slowly and with caution. Bubbles of 
nitrogen having once formed take a considerable 
time to re-dissolve. 


THE SeconD Deep Divine CommitTer, 1934 


In 1930 the Admiralty appointed a second 
Deep Diving Committee, which reported in 1934.* 
Under the auspices of this Committee much 
scientific research and practical experimental work 
was carried out in collaboration with Siebe 
Gorman and Co., Ltd., of London. This work has 
made it possible to extend the safe limit of depth 
for divers, wearing the flexible dress, to 300ft., 
which is now the official limit adopted in the 
British Navy. The new system evolved by the 
Committee for decompression is based on an exten- 
sion of Haldane’s stage decompression principle, 
and permits of the decompression times for the 
deeper dives being considerably reduced. The 
Committee tested the submersible decompression 
chamber and its oxygen breathing apparatus 
which had been devised by Sir Robert Davis, of 
Siebe, Gorman and Co., with a view to enabling 
divers in flexible dresses to reach, and to work 
safely at, greater depths than had been practicable 
up to that time. The new method enables divers 
to work safely at a depth of over 300ft., an increase 
of nearly 50 per cent. on the maximum depth 
formerly considered the safe limit for flexible 
dress operations; and, by the use of oxygen at 
certain stages in the submersible chamber, the 
time of decompression has been reduced by about 
40 per cent. 


SUBMERSIBLE DECOMPRESSION CHAMBER 


The first series of tests of the chamber took 
place in Loch Fyne in 1931, and a confirmatory 
series was completed in 1933. The submersible 
chamber is of steel, cylindrical in shape, and large 
enough to hold two men comfortably. It is 
arranged to be slung from a derrick over the side 





1 U.S. naval divers descended later to about 300ft. at 
Honolulu during salvage operations on a submarine. No sub- 
mersible decompression chamber was used and some of the 
divers suffered from severe after effects. 


2 This report has not been issued as a public paper. 





of the diving vessel, so that it can be lowered to 
any depth in the water or landed on deck as 
required. At the base of the cylinder is a large 
door, through which a fully dressed diver can pass, 
and there is a smaller door at the top. Compressed 
air is supplied to the chamber through a diver’s 
air pipe. The fittings include the necessary valves 
and gauges, a telephone, and electric light. A 
ladder, which can be lowered through the bottom 
door opening, is provided for assisting the diver 
in climbing into the chamber. When the time 
arrives for a diver to come up from the bottom the 
chamber is lowered to a suitable depth, say, 60ft., 
below the surface. The diver ascends by stages to 
the level of the chamber, enters it, and decom- 
pression is then continued at a gradually reduced 
rate, while the diver is undressed by the attendant, 
given hot coffee, exercises his limbs, and breathes 
oxygen supplied from containers carried in the 
chamber. Making use of the decompression 
chamber, a diver who has descended to 300ft. and 
has spent thirty minutes on the bottom, including 
time of descent, need spend only thirty minutes 
ascending from 300ft. to 60ft., followed by 124 
minutes breathing oxygen in the relative comfort 
of the chamber, the total time from beginning his 
ascent until he is released from the chamber into 
the open air being thus 154 minutes.’ 


ScrentiFic Basis or StaGE DECOMPRESSION 


The scientific basis of Haldane’s stage method of 
decompression is the fact, verified for gauge pres- 
sures up to 90 lb. per square inch, that no bubbles 
are formed and consequently no symptoms are 
produced unless the absolute pressure is reduced to 
less than one-half. This basic principle applies 
equally, of course, to all compressed air work, 
whether in diving dress or in tunnels or caisson 
work. It is important that this should be fully 
realised by engineers, and it is worth while quoting 
Haldane’s statement of his reasoning in connection 
with his law of stage decompression. He says :— 

“The formation of bubbles depends, evidently, 
on the existence of a state of supersaturation of the 
body fluids with nitrogen. Nevertheless, there was 
abundant evidence that when the excess of 
atmospheric pressure does not exceed about 
1} atmospheres there is complete immunity from 
symptoms due to bubbles, however long the 
exposure to the compressed air may have been 
and however rapid the decompression. Thus, 
bubbles of nitrogen are not liberated within the 
body unless the supersaturation corresponds to 
more than a decompression from a total pressure 
of 2} atmospheres [absolute]. Now the volume of 
nitrogen which would tend to be liberated is the 
same when the total pressure is halved, whether 
that pressure be high or low. Hence I [Haldane] 
thought it probable that it would be just as safe 
to diminish the pressure rapidly from 4 atmospheres 
to 2, or from 6 atmospheres to 3, as from 2 atmos- 
pheres tol. If this were the case, a system of stage 
decompression would be possible, and would enable 
the diver to get rid of the excess of nitrogen through 
his lungs far more rapidly than if he came up at an 
even rate. The duration of exposure to a high 
pressure could also be shortened very considerably 
without shortening the period available for work on 
the bottom.” 


Divine TABLES 


The diving tables prepared by Dr. Haldane and 
embodied in the Admiralty Report of 19075 are 
still in general use in the British Navy and else- 
where for depths up to 204ft. For diving work 
carried out with the aid of the submersible air 
chamber and oxygen, modified tables are used for 
depths of from 120ft. to 300ft.* 

The time necessary for safe decompression varies 
with the time spent under water during which the 
saturation of the body fluids with nitrogen takes 
place.“ For instance, the tables show that, for 
depths of 120ft. to 132ft., if the diver is under water 
(i.e., from surface to beginning of ascent) for six 
minutes the stages of ascent can be completed 
in ten minutes. But if his stay under water at this 
depth is twenty to twenty-five minutes then the 
ascent must occupy thirty-two minutes. Should 





3 A full description of the chamber and of the experimental 
work will be found in ‘‘ Deep Diving and Submarine Operations,” 
edited by Sir R. H. Davis. London: The St. Catherine 
Press, 1936. 18s. net. This volume contains the most complete 
and practical description available of diving and diving 
appliances, diving bells, and compressed air working. 

4 “ Respiration,” Haldane and Priestly. Second edition. 
1935. Clarendon Press, Oxford. 30s. The chapter on Effects 
of High Pressures is the best recent résumé of the physiology of 
compressed air work. 

5 “* Report of Admiralty Committee on Deep Water Diving.” 
H.M.8.O. 1907. Is. 

® Both series of tables are set out in “ Deep Diving,” to 
which reference has already been made. 





his exposure to the maximum pressure be long 
enough to reach complete saturation (about two 
hours) the ascent should occupy two and a-half 
hours. Such a length of time is impracticable for 
the diver, and hence it is necessary to limit the 
extent of saturation. Experience shows that no 
symptoms are produced when the air pressure is 
less than 20 lb. plus, and it would seem that this 
immunity is due to the fact, mentioned above, that 
bubbles will not readily form as long as the relative 
diminution of pressure is kept at a ratio of 2:1. 
This relative amount of 2: 1 of absolute pressures 
holds good up to fairly high pressures,’ so that the 
diver at 7 atmospheres (198ft.) can come quickly 
up to 34 atmospheres (82ft.) or from 99ft. to 33ft. 
If this ratio is observed there should be no forma- 
tion of bubbles. This assumption is of great 
practical importance, as desaturation will naturally 
go on faster the greater the relative difference we 
can establish without undue risk. 


OxYGEN BREATHING 


To Paul Bert is also due the important discovery, 
following experiments on animals, that by the 
administration of oxygen the decompression process 
could be hastened, the oxygen acting by washing 
out the excess nitrogen in the body. Since Bert’s 
time much experimental work has been carried 
out in this connection by Von Schroétter, Hill, 
Bornstein, and others. At high pressures, how- 
ever, as Bert discovered, pure oxygen has a toxic 
effect, convulsions being produced in warm- 
blooded animals exposed to pressure higher than 
3 or 4 atmospheres (absolute) after a certain time. 
For this reason the oxygen treatment, employed 
when the submersible decompression chamber is 
used in deep diving, is restricted to pressures corre- 
sponding to depths not materially exceeding 60ft. 
Portable apparatus for breathing oxygen by divers 
specially liable to bends has been employed in 
certain important salvage operations, the breathing 
procedure being applied for a short time after the 
diver reaches the surface. According to a note 
published in this journal recently, a similar pro- 
cedure has been developed by the New York City 
Tunnel Authority, all workers in compressed air 
being required to breath pure oxygen for a time 
at the end of each shift. 


CoMPRESSED AtR WoRK IN TUNNELS AND 
CaIssons 


The vade mecum for engineers having the control 
of workers under compressed air, other than divers, 
is the report, issued in 1936, of the Committee 
appointed by the Institution of Civil Engineers to 
draw up “ Regulations for Work Carried Out 
Under Compressed Air.’”* The Committee, under 
the chairmanship of Mr. David Anderson, included 
three persons whose earlier experimental and 
research work on compressed air conditions was 
well known, namely, the late Professor J. S. 
Haldane, Captain G. ©. C. Damant, R.N. (ret.), 
and Sir Robert H. Davis. The other members of 
the Committee were civil engineers and contractors. 
The Committee pointed out that practical experi- 
ence in tunnelling work “‘ has shown that the times 
of decompression which can safely be applied 
after long exposure to pressures up to about 
35 Ib. per square inch are definitely less than those 
given in the Admiralty diving tables.” Practical 
experience also indicates, on the other hand, 
“that the Admiralty times of decompression for 
periods of exposure up to two or three hours at 
pressures greater than 40 lb. are too short for 
caisson or tunnel work, except where very prompt 
and frequent use of the recompression chamber is 
possible. This has been clearly demonstrated in 
the work carried out under the direction of Mr. T. 
McKenzie during the raising of the warships sunk 
at Scapa Flow under pressures of over 50 lb. per 
square inch.” The Committee reached the conclu- 
sion that in. the case of a tunneller or caisson 
worker, it may safely be assumed that the liability 
to symptoms of sickness would increase only 
slightly after four hours’ work in compressed air. 
The reasons upon which this important expression 
of opinion was based are set out in the report, in 
which it is pointed out that “ by taking advantage 
of this fact, the working period in tunnels or in 
caissons can be extended with safety much beyond 
that which has hitherto been customary, provided 
adequate time is given for decompression.” In 
deep diving work the method of securing safety by 
reducing the working period is essential, unless the 
Davis decompression chamber is available, but in 





? It is not certain that the 2: 1 ratio holds good at very high 
pressures ; a ratio of 1-75: 1 is therefore used for great depths. 

8 Published by William Clowes and Sons, Ltd., 94, Jermyn 
Street, London, 8.W.1. 1936. 2s. 
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civil engineering work a reduction of the working 
period is, in the Committee’s opinion, the wrong 
way to effect safety. In other words, the working 
period should be as long as other considerations 
permit, provided the necessary time of decompres- 
sion to ensure safety is given. “* Safety has hitherto 
usually been obtained by reducing working periods 
to a point at which a certain limited time of de- 
compression is required, and, in the case of high 
pressure, by having two working periods separated 
by an interval of three or four hours.” Actually, 
it is safer and more economical to employ one long 
working period per shift, and to meet the increased 
risk due to increase of pressure by augmenting as 
far as necessary the time of decompression. In 
short, compressed air sickness among tunnel and 
caisson workers should be prevented by means 
quite different and distinct from those used in 
diving work. 

The report includes tables for fixing the time of 
working periods for varying air pressure, and 
details of the decompression times recommended 
for varying periods of exposure, and for various 
gauge pressures up to 50 Ib. per square inch, using 
the method of stage decompression. The Com- 
mittee also formulated regulations designed to 
ensure safety to workers and recommendations as 
to precautions to be taken, medical examination, 
air locks, recompression chambers, dressing rooms, 
and other matters. 

In concluding the general part of the report, the 
Committee said : “‘ There seems no reason to doubt 
that work in tunnels or caissons could be carried 
out safely and with reasonable economy at pres- 
sures higher than 50 1b. per square inch, but the 
Committee do not propose te deal with these higher 
pressures in this report. It seems now evident 
that the very serious dangers which were associated 
with early civil engineering work at pressures up 
to over 60 lb. were due to insufficient precautions 
being taken in decompressing.” 

The considered opinion of the Committee, quoted 
above, as to the practicability of safe and economic 
working at pressures higher than 50 lb. per square 
inch, is of great importance and was unexpected 
at the time. No further report dealing with higher 
pressures has up to the present been issued by the 
Institution. 

The danger to health attending all work carried 
on in air under exceptionally high pressures chiefly 
lies in the disregard of regulations and safety pro- 
visions. The.occasional evasion by workers of the 
necessary precautionary measures, often tedious 
and vexatious to those for whose safety they are 
devised, in spite of the vigilance of engineers, con- 
tractors, and medical officers, seems to be insepar- 
able from such work. At moderate pressures, 
lapses of this nature are relatively of less import- 
ance, but at pressures approaching 50 lb. per 
square inch, and at the still greater pressures 
which the Committee considered to be practicable 
and safe, there must be serious risk to health and, 
possibly, life if there should be any material depar- 
ture from the spirit and letter of the regulations. 

It is comparatively easy to control and regulate 
procedure in cases where a small number of care- 
fully selected and experienced workers are engaged 
under high air pressure in sinking a singie shaft, 
but when it is necessary to employ the large 
numbers of men required for continuous working 
on such an undertaking as a large sub-aqueous 
tunnel, it becomes more difficult to maintain 
the high average of physical fitness that is 
demanded, and to prevent occasional evasion of 
safety regulations. 


ARMOURED Divine DREss 


It is obvious that if means could be found to 
enable a diver at great depths to breathe air at 
atmospheric pressure the danger of compressed 
air would vanish. Many attempts have been made 
to devise armoured dresses capable of resisting the 
external water pressure at a great depth, although 
containing air at atmospheric pressure only, and 
at the same time enabling the wearer to move about 
freely and to use tools. It is the latter require- 
ment that presents the main difficulty to be over- 
come. Armoured diving dresses do not normally 
form a part of the outfit employed by a public 
works contractor engaged on harbour construction, 
and it will suffice here to say that since the middle 
of the nineteenth century many designs have been 
patented, some of which were actually brought into 
use to a limited extent. In 1920 the firm of 


Neufeldt and Kuhnke introduced the armoured 
dress which in an improved form was later used 
by the Sorima Company in the salvage operations 
on the wreck of the “‘ Egypt ” off Ushant in 1930 





and subsequent years. It has also been employed 
on other deep-water salvage operations. 


Divine BELLS AND FLOATING CATISSONS 


The diving bell has been a subject for the 
inventor's ingenuity almost as fruitful as the diver’s 
dress. Aristotle refers to a diving bell used by 
Alexander at the siege of Tyre ; but no particulars 
of it have survived. Sir Robert Davis quotes a 
description of a primitive diving bell, contained 
in a book published at Brescia in 1599 by Francesco 
de Marchi, which was used in 1531, and again in 
1535 when attempts were made to raise Caligula’s 
pleasure galleys sunk in the Lake of Nemi. Many 
other more or less practical inventions followed. 
One was successfully used in 1665 for the purpose 
of examining the sunken Spanish galleon in 
Tobermory Bay, Mull. The credit of devising the 
first modern diving bell must be given to John 
Smeaton, who in 1788 designed a bell for use in 
repairing the foundations, in shallow water, of 
Hexham Bridge. It embodied the first practical 
application of an air pump which was mounted on 
the roof of the bell and ensured a continuous supply 
of fresh air.- In 1790 Smeaton used at Ramsgate 
a rectangular diving bell of cast iron, which was, 
to all intents and purposes, similar to the diving 
bells in use during the following hundred years. 
Air was supplied by a pump mounted in an attend- 
ant boat. The bell was employed in preparing the 
underwater foundations of the harbour piers at 
Ramsgate. 

Floating caissons for sinking foundations in soft 
material covered by water were devised by several 
ingenious inventors during the first half of the 
nineteenth century. Triger, a French mining 
engineer, had invented about 1840 a method of 
sinking under compressed air mine shafts in water- 
logged ground; but the first practical floating 
appliance of this nature appears to have been one 
devised in 1845 by a French engineer, La Gournerie, 
and used at the port of Croisic. In 1848 two other 
French engineers, Cavé and Mougel, constructed a 
floating vessel supporting an air-filled working 
chamber which could be lowered on to the sea or 
river bed, and was entered from the floating craft 
by means of an air lock. Vessels of this design 
were used both on the Seine and the Nile. The 
floating caissons used at Antwerp in 1880, of which 
mention has already been made, were a develop- 
ment of Cavé and Mougel’s principle. 

The caisson bell, which is a compromise between 
the ordinary diving bell of the Smeaton type and 
a floating caisson, has been employed to a limited 
extent. The ordinary bell is more generally used 
owing to its greater simplicity and mobility. Most 
classes of work for which the caisson bell has been 
devised can be performed adequately by men work- 
ing in an ordinary bell. A vessel constructed for 
the Admiralty over thirty years ago for laying and 
repairing moorings at Gibraltar is 85ft. long with 
a beam of 38ft. It carries a steel superstructure, 
from which is suspended a tubular shaft, 37ft. 
long and 3ft. diameter, containing an air lock and 
terminating at its lower end in a working chamber, 
measuring 14ft. by 10ft. and 7ft. high. The shaft 
and air chamber are raised and lowered through a 
well constructed in the vessel amidships. 

The ordinary diving bells used in preparing the 
foundations for the concrete block work of the 
Dover harbour piers measured about 17ft. by 10ft. 
in plan and were 6ft. 6in. high. Each weighed 
about 35 tons and was suspended from a travelling 
gantry carried on the temporary staging. The 
diving bells used by the contractor, Chas. Brand 
and Sons, Ltd., in deepening the Connaught Road 
passage between the Royal Victoria Dock and the 
Royal Albert Dock for the Port of London 
Authority in 1936-37 were operated from a 
30-ton floating crane, the compressed air for both 
tools and bell being supplied from the air com- 
pressing plant at the neighbouring dry docks. The 
work included cutting away portions of the brick- 
work of the passage invert. The first bell used was 
a small one, weighing 10 tons and accommodating 
two men, borrowed from the Clyde Trust. Later a 
larger bell of steel plate construction was built. 
It weighed 15 tons and measured l0ft. 5in. by 
6ft. 6in. and accommodated four workmen. The 
interior of the bell was fitted up with electric 
light, telephone, signal bells, and connections and 
valves for three compressed air tools.’ A similar 
bell, measuring 9ft. by 7ft., weighing 12} tons, was 
employed a few years ago on the work of cutting 





® Vide R. R. Liddell, “ Improvements at the Royal Albert 
Docks, Port of London Authority,” Inst. C.E. Journal, January, 
1939. Mr. Liddell gives particulars of costs and method of 
working. 





away parts of the inverts at the main entrance to 
the Northumberland Dock on the Tyne. 


THE WorK oF DIVERS 


The rapidity and ease of divers’ work under 
water have been largely increased in recent years 
by the facilities now available for under-water 
cutting of metals and for the operation of mech- 
anical tools. Pneumatic drills are now commonly 
used by divers for drilling and boring in rock and 
masonry, as well as for drilling metals and boring 
in wood. Water jets and sand pumps worked from 
above water, but controlled at the working face 
by the diver, are frequently employed as aids to 
submarine excavation in special circumstances. 
Under-water cutting of metals by oxy-acetylene 
or oxy-hydrogen cutters is now a commonplace 
procedure. 

It may not be out of place here to say a few words 
on the cost of work under water, carried out by 
divers, relative to the cost of similar classes of 
work done out of water. As a very general state- 
ment, subject, of course, to wide variation with 
circumstances, such operations as drilling, excava- 
tion, wood boring and sawing, take from two and 
a half to three times longer when done by a diver 
in helmet dress than the time occupied by an 
average worker above water. Concrete, whether 
placed in situ or in the form of bag work under 
water by divers, should be valued at rates at least 
two and a-half.times or, more safely, three times 
the normal rates. These ratios would not apply 
to relatively small quantities of work requiring 
the use of divers and diving appliances for a short 
time only. The writer’s experience of concrete 
work done in England by divers at depths varying 
from 15ft. to 60ft. in connection with foundations 
and underpinning work of various character has 
been that the “all-in”? cost of the concrete, 
including, of course, the cost of diver’s appliances, 
attendants and plant, has varied between £5 and 
£6 per cubic yard when the quantity of work so 
carried out has amounted to several hundred cubic 
yards. 

The strength of a tidal stream or river current 
in which it is practicable for a diver to work 
depends on circumstances and the physical con- 
dition and experience of the diver. The writer has 
never found it practicable to work in comfort 
against a stream of much more than | knot ; but 
regular divers of good physique can do useful work 
in stronger currents up to about 2} knots. The 
drag on the life-line and air pipe is considerable 
even when the stream is running at a rate of no 
more than | or 2 knots, and it is sometimes useful 
to employ a lashing to hold the diver up to the 
work. On one occasion, when making an examina- 
tion of a long sewage outfall in the tideway at a 
depth of about 40ft., the writer had first to get his 
attendant diver to lay out a rope along the line of 
the work by which he was able to drag himself 
along and keep close up to the structure. Without 
this aid he found it impossible to keep his feet. 

The visibility of objects under water naturally 
depends on the locality and the turbidity of the 
water. In the almost opaque waters of the River 
Tyne it is impossible to see anything even just 
below the surface ; but at Tynemouth during the 
flood tide and about the time of high water there 
is excellent visibility at a depth of 50ft., which is 
about the maximum depth in the harbour. The 
writer, when diving many years ago in Plymouth 
Sound, at a depth of 105ft., was able without 
artificial light to read easily on a foot rule dimen- 
sions taken with a pair of callipers, and objects 
such as fish were clearly visible 30ft. or 40ft. away. 
In most tropical waters, except where the visibility 
is impaired by river detritus or mud, a diver can 
often see clearly at depths exceeding 30 fathoms. 
If, however, the sea bed consists of mud or fine 
silt, which may be disturbed by the diver’s 
movements, visibility will be impaired. 

Electric lamps enclosed in a water-tight casing 
and fed with current by cable, or portable lamps 
containing dry batteries are frequently used by 
divers. A convenient form of the battery lamp is 
an electric torch with a water-tight switch and 
strap, by which it may be secured to the diver’s 
wrist, leaving the hand free. 


Crviz ENGINEERS AND DIVING 


The descent into the depths of the sea of a man 
clothed in a diving dress is regarded by most people, 
including some engineers, with a certain awe. 
Regular or professional divers are of necessity 
drawn from the classes which produce the sailor- 
man or the skilled or semi-skilled workman. How- 
ever competent they may be, and often are, as 
divers, and in exercising one or more skilled handi- 
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crafts under water, they are not, in the usual sense 
of the term, engineers. Among civil engineers 
engaged in connection with sea or river works, 
there is an increasing number who are competent 
divers, even in water of considerable depth. It 
is unnecessary for such men to be skilled in actual 
handicraft under water, but to be able to examine 
personally the conditions existing, and to satisfy 
themselves that work carried out by their sub- 
ordinate workmen has been properly done is a 
matter of immense importance upen which too 
little stress is often laid. In the Royal Navy the 
advantage of having a certain number of commis- 
sioned officers competent to make examinations 
in diving dress was recognised thirty years ago, 
and is now a commonplace, and every engineer- 
probationer in the Department of the Civil Engi- 
neer-in-Chief of the Admiralty is now required to 
attain a reasonable proficiency in diving before 
his appointment as an assistant civil engineer is 
confirmed. 

It is within the knowledge of many engineers 
that there have been instances of serious diffi- 
culties occurring, and defective construction result- 
ing, in the execution of important sea works through 
neglect of skilled supervision of operations carried 
out under water. 

It is expecting too much of human nature to 
count on every diver carrying out faithfully and 
completely the work which he is required to do 
under water in the absence of adequate check and 
skilled inspection and supervision. The writer 
does not suggest for one moment that contractors’ 
divers or diving inspectors are, as a class, venal or 
untrustworthy. On the contrary, they are as a 
rule both competent and reliable. But in every 
class of workers there are occasional black sheep. 
No engineer would think of leaving to the sole 
inspection and supervision of a subordinate work- 
man or inspector, without check, any important 
work of considerable magnitude if carried out in a 
position accessible to himself; yet in the case of 
under-water work this is no infrequent occurrence, 
and neither the engineer nor his responsible deputy 
sees the work even in its finished state. This is the 
opportunity for the untrustworthy workman and 
the black sheep inspector. 

Diving, in the case of a vigorous man of good 
physique and health, is neither difficult nor danger- 
ous, and does not require long experience or excep- 
tional training. A young man, with sound heart 
and lungs and with reasonable freedom from adipose 
tissue,'® should be capable of going under water in 
ordinary conditions with safety to himself after 
two or three simple lessons and trial descents. 
Young engineers, whether they be on the engi- 
neer’s or the contractor’s staff, who may be engaged 
on marine or other works constructed under water 
where diving operations are in progress, should not 
fail to take advantage of any opportunity to 
familiarise themselves with such work. By so 
doing, they will gain useful experience which they 
may be able to turn to advantage later in their pro- 
fessional careers. No engineer should be appointed 
as a resident to superintend the construction of 
works involving diving operations unless he is 
competent and willing to dive himself; or, at 
any rate, has the assistance of a competent engi- 
neer who is prepared to do this work for him. If 
engineers, responsible for harbour and other under- 
water construction, and contractors, would arrange 
for suitable facilities to be afforded to their pupils 
or assistants in their employment, the necessary 
training could be carried out on works without 
interfering to any material extent with construc- 
tional operations. It is perhaps as well to mention 
that the would-be diver should, before making his 
first descent, submit himself to medical examination 
in view of the possibility of some undiscovered 
constitutional weakness which might operate as a 
bar to working under compressed air. 








Diving Plant and Equipment 


Under-water work can be broadly divided into 
two sections, that in which the descent is made 
actually through water, and that in which water 
is restrained from entering workings by raising 
the air pressure therein. Tunnelling does not 
enter at all largely into dock and harbour work, 
and we do not therefore intend to deal with the 
special plant made for it. Caisson work, of course, 
does. But little special plant is made for it that 
can be described here. It may, however, be pointed 





10 Nitrogen is about six times as soluble in fat as in an equal 
weight of blood at the body temperature. 





out that as far as their effects upon man are 
concerned, the two fields have much in common. 
In the preceding article contributed by Mr. N. G. 
Gedye, the physiological aspects of compressed 
air work have been dealt with. He mentions the 
use of air locks in which divers or compressed air 
workers can be placed for recompression. Such 
a lock made by Sir William Arrol and Co., Ltd., 
of Glasgow, is illustrated in Fig. 22. It is cylin- 
drical in form with dished ends. 





A door at one 


the drawing and the following particulars at our 
disposal. 

The diving bell weighs about 11 tons 14 cwt., 
and is provided with electric light and telephone ; 
it is 9ft. by 7ft. by 6ft. high, and is made of steel 
plating, 4in. thick, reinforced with tee and angle 
stiffeners on sides and roof. The bottom edge is 
thickened up with a 44in. by in. flat, with another - 
4in. plate inside it forming a narrow channel in 
which the toes of the cast iron Kentledge blocks 





FiG. 22—MEDICAL 


end gives access to an outer entrance chamber 
7ft. long, divided from the main chamber by a 
partition and a door. At the other end there is 
a small lock for the purpose of passing in and out 
medicines, food, drink, &c. This type of medical 
air lock has been supplied to several contractors 
for use in connection with tunnelling and caisson 
work. All sinkers coming out of high pressure 
are put into the lock for a period of time, during 
which the pressure is reduced in accordance with 



































AIR LOCK—ARROL 


rest. The tops of these blocks are held in place 
against the sides and ends of the bell with retaining 
plates and angles, and a tool rack is fixed along 
all four sides. Four men can work comfortably 
inside and seats are provided as shown. Holes for 
lifting tackle are provided in the roof tee stiffeners 
and four holes in the top, tapped for fin. gas 
thread, are for the pressure and return pipes for 
pneumatic drills. The bell is lighted with two 
100-watt lamps in bulkhead fittings and a portable 
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fe For Internal Lift. 
4 Shackles to Lift 10 Tens 
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FIG. 23—DIVING BELL FOR USE ON RIVER TYNE 


the recommendations of the Committee of the 
Institution of Civil Engineers. Suitable valves 
are arranged inside and outside the lock for the 
adjustment of pressure. 

Diving Bells.—Modern diving bells are usually 
made rectangular in shape so that they can be 
comfortably used against quay walls and other 
surfaces. The drawing, Fig. 23, gives details of 
a bell used by the Tyne Improvement Commission. 
Our thanks are due to Mr. R. F. Hindmarsh, 
ingineer-in-Chief to the Commission, for putting 





hand lamp. The craft used for suspending the 
bell can lift it 3ft. 9in. clear of the water, which 
enables a small boat with the men in to get under 
it as shown in Fig. 24. 

The air compressor in the lifting craft supplies 
air for both the bell and the pneumatic tools, 
and the vessel’s dynamo gives the necessary 
supply of current for lighting. The bell was 
designed to the Tyne Improvement Commissioners’ 
requirements by Siebe Gorman and Co., Ltd. 

A diving bell barge constructed to the designs 

Cc 
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and specifications and under the survey of Mr.|in which is incorporated a filter to remove any | removal of boulders, which may weigh as much 
Daniel Fife, at that time Mechanical Engineer | oil that may be carried over with the air. In the | as 15 tons, found in the channel of the Clyde. 

to the Clyde Navigation Trustees, is illustrated | bell itself there are two air connections, one| Diving.—The design of diving dresses is a some- 
by the drawing Fig. 25. It was built by William | for supplying the interior, and the other for working ‘ what specialised art, and the majority of engineers 
Simons and Co., Ltd., of Renfrew. The barge is 
designed to operate the bell at a maximum depth 
of 60ft. in protected waters. It has a length of 
81ft. 6in., a breadth moulded of 26ft., and a depth 
of 10ft. 3in. The bell, which can be hoisted at 
a speed of 15ft. per minute, can be lifted 2ft. 
clear of the deck, and travelled from the housed 
position to a point 6ft. 6in. from the chafing 
strake to the centre of the bell. The hoisting 
machinery consists of a twin-cylinder steam engine 
with a bore of 9in. and stroke of 12in., developing 
120 I.H.P. with steam at 120 Ib. per square inch 
pressure. Four 3}in. wire ropes, having 
a breaking stress of 36 tons per square inch, carry 
the bell, and 68ft. of rope are wound on the barrels 
of the winch. The bell itself is built up of lin. 
steel plates electrically welded together. Its 
vertical height from the lower side of the shackle 
to the underlip is 7ft. and the interior dimensions 
8ft. long by 6ft. wide. Twelve cast iron blocks 
are attached to its sides for weighting purposes. 
Exclusive of the lifting block and fittings, the 
bell weighs 12 tons 8 cwt., and it displaces 
9 tons 12 cwt. of water. Four movable struts 
allow the bell to be easily positioned when working 
on an uneven bed. Recently, eyes have been 
welded to the bell in order to permit chains to 
be attached in the unlikely event of one of the 
cables failing. Air is supplied to the bell by a 
steam-driven, twin-cylinder compressor delivering 
150 cubic feet of free air per minute when running 
at 410 r.p.m. For storage the compressed air = 
passes to a receiver 7ft. long by 3ft. diameter, atv — - 














FIG. 24—DIVING BELL~ AND BARGE OF, TYNE IMPROVEMENT COMMISSION 







air-driven tools. The bell is used for the examina- | are content to leave the matter in the skilled hands 
tion and repair of quay walls and dock sills, | of those companies particularly concerned with it. 
and for the removal of submerged materials. | We do not intend therefore to attempt any lengthy 
It has also been used in connection with the | description of diving equipment, but to make short 
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reference to those few matters that may be of 
general interest. . In Fig. 26 there are illustrated 
the inlet and outlet valves of a diver’s helmet as 
manufactured by Siebe, Gorman and Co., Ltd., of 
187, Westminster Bridge Road, London,S.E.1. Both, 
it will be noticed, are non-return valves. The inlet 
valve (Fig. 26a) is provided to protect the diver 
should the supply of air fail for any reason. Its 
presence not only gives the diver a supply of air 
in his helmet sufficient to meet his needs until he 
reaches the surface. It has an even more important 
function in maintaining the pressure. For should 




















Wall of Helmet 
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Fic. 26—VALVES FOR DIVER'S HELMET—SIEBE 


the pressure in the helmet fall, the diver stands in 
danger of being crushed into it by the pressure of 
the surrounding water. The valve, it will be seen, is 
conical in form, spring-loaded to close. The arrange- 
ment of the outlet valve (Fig. 268) is similar, but the 
degree of spring loading is adjustable by the diver, 
so that he can control the pressure to some degree 
within the helmet. Normally, it is adjusted so that 
the internal pressure is slightly greater than that of 
the water, with the result that the air is forced 
down into the dress and makes breathing easier. 


It will be noticed that the actual passage out of the 
helmet is placed some distance above the valve. 
Should therefore water leak in at any time, it will 

















FIG. 27—HAND -OPERATED PUMP—SIEBE 


be blown out again as soon as the valve lifts, with- 
out ever reaching the interior of the helmet. 
Hand-worked pumps are still used in the 








FIG, 28—POWER-DRIVEN COMPRESSOR-—SIEBE 


majority of ee operations to supply divers 
with air. A typical pump is illustrated in Figs. 27 





and 29. Pumps of this kind have two cylinders, 


which are so coupled that each can independently 
supply one of two divers working simultaneously 
at a moderate depth, or alternatively can both 
supply a single diver working at a greater depth. 
These hand-worked machines retain popularity, 
owing to their simplicity and reliability and the 
ease with which they can be transported and 
handled in the small boats generally used for diving 
operations. But while two men on the handles 
can comfortably supply a diver in a few fathoms 
four men are needed when the depth exceeds 
15 fathoms, and for great depths power-driven 
compressors are a necessity. A typical set is illus- 
trated in Fig. 28, and differs little from similar 

















Fic. 29—-HAND PUMP WITH CASE REMOVED—SIEBE 


sets used for other purposes. Care needs to be 
taken to exclude or filter out any oil that may pass 
over from the cylinders, and which would give the 
diver discomfort. For safety in case of mechanical 
failure the compressor is generally arranged to 
deliver into an air receiver with a capacity great 
enough to meet the need of the diver while return- 
ing to the surface. Air is stored at a pressure con- 
siderably higher than that required by the diver 
and throttled by the outlet valve of the receiver 
into the diver’s air line. Two or more divers may 
work with air from the same receiver. A gauge is 





provided next to the valve supplying each diver. 








Dredgers and Rock- Breakers 


_— the earliest days man has endeavoured to 
improve harbours by dredging out material 
to increase their depth. One of the earliest devices 
used for the purpose consisted of an iron hoop 
to which was attached a leather bag. This 
assembly was mounted on a pole which was lowered 
to the bottom from a barge moored in the river 
or canal. The hoop was dragged along the bottom 
by a hand windlass and the pole was prevented 
from rising by a hitched rope which enabled it 
to dig into the water bed and so fill the bag. To 
this day a similar device is used in China, where 
a strong bamboo basket with the modern addition 
of a steel cutting edge is mounted on the end of a 
pole and lowered to the bottom. The hoisting 
rope wound on a shaft is operated by a treadmill. 
A crew of five can objain an output of about 
5 cubic yards per hour. ° 

It is a far cry from such primitive devices to 
a modern dredging plant. To-day, a large 
number, probably the majority, of great ports 
could not be used by other than small ships 
were it not for the activity of dredgers in keeping 
open a deep channel to the sea, and as the size 
and draught of ships increases so is the work made 
more arduous and difficult. It is not, however, 


only in keeping open such channels that dredgers 
find a use. They are frequently employed for 
the deepening of docks within harbours, for dredg- 
ing around piers, wharves, and landing stages, in 
the form particularly of suction dredgers for 





reclamation work and in the construction of canals 





~— 


and waterways. We do not mention other plants, 
such as tin and ore dredgers, which do not fall 
within the limits of this Supplement. 

The rock-breaker differs in its sphere of useful- 
ness from the dredger only in the fact that once 
the rock has been cut to the required depth it 
cannot re-form as can a sand or mud bank. Thus, 
once the channel has been formed through rock 
the services of a_rock-breaker can be dispensed 
with until such time as it is considered necessary 
further to deepen the approaches to a port. The 
dredger, on the other hand, is likely to be required 
to be intermittently at work after opening a 
channel in order to prevent it filling by the deposi- 
tion of silt or the natural action of the tides. 
As a typical example of the work of a rock-breaker 
the improvement of the approaches to Galway 
harbour, on the Western Coast of Ireland, may 
be mentioned. There a particularly hard rock 
has been encountered, but is being successfully 
cut by the use of a rock-breaker. 

One of the most notable feats of dredging plant 
has been the recent opening up of the port of 
Cochin in Southern India. This port was nearly 
encircled by a formidable bar of hard sand, seaward 
of which there was an area of soft mud. Any 
dredged approach channel would have to pass 
through both, and for many years controversy 
raged as to the possibilities, first, of dredging 
the hard sand at all, and secondly, as to whether, 
after dredging, the soft mud would flow back into 
and fill up the channel, The channel required to 








be no less than 3 miles long, and owing to the 
monsoon gales dredging would be restricted te 
only three or four months a year. There is not 
sufficient space in such a Supplement as this to 
consider all the matters studied during the 
period of seventy years during which the possibility 
was under discussion. In 1922, an experimental 
cut across the bar was made with a bucket dredger 
in order to determine how far breaking down of the 
channel would occur during a single season. The 
results of this experiment were communicated to 
a Committee of E in London, drawn from 
the firms of Rendel, Palmer and Tritton ; Coode, 
Fitzmaurice, Wilson and Mitchell; and Sir John 
Wolfe-Barry and Partners. The Committee having 
decided that it was “‘ reasonably probable ” that a 
channel could be constructed and maintained across 
the bar in the manner that had been suggested by 
R. C. Bristow, the chief harbour engineer, the work 
was put in hand. 

The suction cutter dredger used for cutting the 
channel was supplied by Wm. Simons and Co., 
Ltd., of Renfrew, and is illustrated in Fig. 30. 
It is named “Lord Willingdon,” in graceful 
acknowledgement of the support Lord Willingdon 
gave to the scheme when Governor of Madras, 
and is fitted with a powerful pumping plant 
designed to dredge 1500 cubic yards per hour from 
a depth up to 40ft. As can be seen in the engraving, 
@ spiral rotary cutter is fitted on the lower end 
of the suction frame. It is driven through steel 
spur gearing by a set of compound surface con- 
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densing engines. The pumping outfit consists 
of a 42in. centrifugal suction and discharge pump 
directly coupled to triple-expansion surface con- 
densing engines. The dredger was required to 
form a channel 450ft. wide by 36ft. deep at low 
water some 3 miles long and in the open sea across 
a bed of soft mud followed by a bed of very hard 
sand containing titanium, and finally across a 
flat reach or secondary bar of dense yellow sand 
packed so hard as to simulate soft sandstone rock. 
It has no hoppers, but discharged through a 
Hloating pipe line, 4000ft. long and 39in. diameter, 
delivering the material to a point where the natural 
action of the sea would carry it away from the 
cut. Many difficulties were encountered. i 

the first season’s work the spherical joints con- 
necting each length of pipe line were constantly 
leaking, and chains between the pontoon floaters 
broke. When a swell was running the pipe line, 
to use the words of Mr. Bristow, undulated 
and twisted like a sea serpent in agony. Never- 
theless, in the 1926-27 season, enough was done 
to show that the work was practicable and during 
the months which followed before work could be 
begun again, improvements were made to overcome 
the difficulties that had been encountered. During 
the 1927-28 season a through channel, 11,000ft. 
long, 400ft. wide, and 324ft. deep at low water, 
was dredged. Finally, in 1928-29, the channel 
was widened to 450ft., deepened to 36ft., and 
lengthened to 16,000ft. In the final season, nearly 
3 million cubic yards of material were dredged in 
a little over three months’ time. Since that date 





so varied that no standardisation is possible| soft material, and particularly when large quan- 
except perhaps in relatively unimportant details. | tities require to be moved, there can be little 
Conditions in the area to be dredged, the materials | question as to the superiority of the suction dredge. 
likely to be encountered, facilities for disposing!This type of vessel is equipped with powerful 
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FIG. 32—SUCTION DREDGER 


of the material, and many other factors too 
numerous to mention here, all influence the ultimate 
design so that each dredger becomes in the result 
a vessel specially equipped for a particular service 











FIG. 30—SUCTION CUTTER DREDGER 


the “ Lord Willingdon” has swept the channel 
each season in about five weeks. As an instance 
of the troubles that can be encountered in dredging, 
it may be mentioned that on one occasion, while 
dredging the sand containing titanium, the cast 
iron metal of the pump casing, 3in. thick, was 
worn right through, and work could only be 
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FIG. 31—DREDGER CUTTER—HADFIELDS 


continued by encasing the pump in a block of 
concrete. 


Types OF DREDGERS 


Although dredgers can be broadly divided into 
classes in accordance with the particular mechanism 
adopted for raising the material from the sea 
bottom or river bed, the services performed are 
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though capable, of course, of performing others 
should necessity demand. In such circumstances 
a complete survey of so wide a field is impossible, 
and we propose therefore to describe a few examples 
of such vessels where particulars have been supplied 








** BLESBOK ''—LOBNITZ 


centrifugal pumps which draw the material from 
the sea bed or river bottom and deliver it either 


into hoppers in the vessel itself for later 
dumping at sea, or into a pipe-line for discharge 
at a distance for reclamation work, or, 


as in the case of Cochin harbour, merely for 
disposal at a safe distance. Where clay or soft 
sandstone has to be raised, a rotary cutter is 
often fitted at the mouth of the suction pipe, 
and its design is varied to accord with the par- 
ticular material concerned. The “ Lord Willing- 
don,”’ to which reference has already been made, 
has such a cutter which is easily visible in the 
engraving, Fig. 30, and a typical cutter made by 
Hadfields Utd., in “Era” Manganese steel is 
illustrated in Fig. 31. 

A typical example of a powerful suction dredger 
is illustrated in Fig. 32, and the drawings 
on page xv show the details of its arrangement. 
It is the ‘‘ Blesbok,” the largest vessel of its type 
so far constructed by Lobnitz and Co., Ltd., of 
Renfrew, and was supplied by that firm to the 
South African Railways and Harbours Adminis- 
tration. It is capable of dredging 70ft. below the 
water level, and has two 42in. centrifugal pumps, 
both driven by the same pumping engine, and 
so arranged that one can undergo overhaul while 
the other remains in use. In actual service it is 
reported to be comfortably able to load 2600 
cubic yards of sand into its hoppers in forty-five 
minutes, and to be able to pump out the same 
load through a discharge pipe 2500ft. long in 
well under sixty minutes. Its hoppers have 
hydraulically operated bottom-opening doors, so that 
if required the sand can be rapidly dumped at sea. 

The ‘ Blesbok”’ like the majority of sea- 
going suction dredgers, 
is a self-propelling unit. 








Pontoon 




















Her length between 
perpendiculars is 304ft., 
and her breadth, moulded, 
54ft. Triple-expansion 
engines, with cylinders 
18in., 3lin., and 5Blin. 
by 30in. stroke, develop 
3000 LH.P. at 120 
r.p.m., with a steam 


pressure of 200 lb. per 
square inch, and propel 
her at 11 knots. The 
main pumping engine is 
a practically identical 
unit running at 134 
r.p.m. The pumps, which 
have impellers 8ft. 9in. 
diameter, are directly 
coupled to it, but it is 
intended to drive only 
one at a time. The 
pumping unit is installed 
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FIG. 33—DIAGRAM OF “CUTTING CENTRE 


to us by the makers and to mention also some 
factors that influence the design and manufacture 
of certain important parts such as buckets and pins. 

Suction Dredgers——When the material to be 
dredged is silt or sand, or some other reasonably 





in a room forward of 
the hopper, and close to 
the upper end of the 
suction pipe. Pumps for 
dredging work require 
to be specially designed for the duty.. They pump 
water containing a very high percentage of solids 
and the material is frequently highly abrasive. 
They are, moreover, required to pass a variety 
of solids of considerable size. Boulders, cannon 
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SELF - PROPELLING SUCTION HOPPER DREDGER “BLESBOK” FOR SOUTH AFRICA 


LOBNITZ AND CO., LTD., RENFREW, BUILDERS 
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balls, and a variety of other solids have been 
picked up and have passed through the impellers 
of suction dredge pumps without causing damage. 
To meet these conditions, the pumps are so made 
that wearing parts can be easily renewed, whilst 
the impellers, although usually of the shrouded 
variety, have passages which do not grow narrower 
towards the periphery so that large solids will 
not jam. In the case of the “ Blesbok,’” the 
casings are of mild steel plate fitted with hard 
steel lining plates, whilst the single inlet shrouded 
impellers are similarly fitted with hard steel 


“ swell” running, it is necessary that the capstan 
and windlass equipment shall be well designed, 
powerful, and easily controlled. The ‘‘ Blesbok ” 
has four steam-operated, rapid-acting capstans 
for working the side moorings, one on each bow 
and each quarter, as shown in the drawing. 
They are each capable of exerting a pull of 12 
tons at 65ft. per minute. There are also two 
windlasses, one at the bow and one at the stern. 
They exert direct pulls on the cable lifters of 
24 tons at 42ft. per minute, and 21 tons at 48ft. 
per minute respectively. That at the stern has 
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FiG. 34—SPHERICAL JOINT FOR FLOATING PIPE LINE—LOBNITZ 


lining plates on the wearing surfaces. Suction 
and discharge branches are both arranged in the 
lower half casing, so that the top half casing can 
easily be lifted for the examination of the interior 
and the renewal of worn parts. 

The suction pipe is constructed of steel plate 
sin. thick, and has a treble-ply flexible leather 
joint at the upper end. It is 42in. diameter and 
sufficiently long to dredge to a depth of 65ft. 
when inclined at 45 deg. to the horizontal. Raising 
and lowering of the pipe is effected by hydraulic 
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FIG. 35—LINES 


lifting gear. Steel wires running over pulleys 
connect the pipe to hydraulic rams at the forward 
end of the hoppers. The rams, which are 24in. 
diameter and 9ft. 6in. stroke, are supplied by 
hydraulic pumps in the pump room and work 
with a pressure of 2000 Ib. per square inch. The 
same hydraulic pumps also supply 9}in. by 4ft. 6in. 
rams, which operate the hopper doors. 

In the operation of a suction dredge the ship 
is manceuvred hy means of thé mooring ropes. 
Since the movements must be carried out with 
precision, even though there may be a considerable 
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two wire rope barrels for 120 fathoms of mooring 
wire for outer anchors. Its pull off the barrels 
is 14 tons at 48ft. per minute. 

As will be seen from the drawing, an operating 
bridge is placed in such a position that a clear 
view of the pipe is obtained. From this bridge 
the position of the pipe and the working of the 
pump can be controlled, and there are arranged 
there various steam and other gauges and a depth 
indicator for the suction pipe. 

Besides its suction pipe, the “‘ Blesbok ” has a 
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OF HULL OF DREDGER WITH “STREAMLINE*’ WELL 
discharge pipe, and the valves are so arranged 
that the suction pumps can be used for discharging 
the contents of the hopper. A small pump is 
arranged to drive a jet of water into the contents 
of the hopper in order to dilute the sand sufficiently 
for the main pumps to handle it. 

A suction dredger is somewhat “unhandy ”’ 
when working up against a quay side or wall 
and for work in such situations the “‘ Blesbok ”’ 
was supplied with two Priestman grab cranes, 
each with a set of grabs capable of handling silt, 
mud, sand, or garbage, clay and loose gravel, and 
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boulders. The ship is also fitted with a workshop 
containing lathes, and milling, drilling, and shaping 
machines, so that repairs can be carried out 
quickly on board should that prove necessary. 
When intended for use in rivers and other water- 
ways, suction dredgers are usually non-propelling. 
An example is the ‘‘ Prince Farouk,” built by 
Ferguson Brothers (Port Glasgow), Ltd., for irriga- 
tion and reclamation work in Egypt. This vessel 
has a 12in. centrifugal pump, and can operate down 
to a depth of 16ft. 6in. She discharges the dredged 
material ashore through 200ft. of piping. Dredgers 
frequently make use of spuds instead of mooring 
ropes to maintain position in confined waterways. 











FIG. 36-BOowW OF BUCKET DREDGER “LORD 
COCHRANE *’—FERGUSON 


The spuds are lowered on to the river or canal bed to 
form a fixed point around which the dredger can 
be moved. But the “ Prince Farouk ”’ is fitted 
with her maker’s “ cutting centre” arrangement, 
a scheme which allows the ship to be oscillated 
about a vertical cutting centre situated near to 
the stern of the dredger, so that the cutter at its 
head is caused to make well-defined cuts in an 
arcuate path. The system is illustrated diagram- 
matically in Fig. 33. Pontoons astern, which 
carry the discharge pipe, are suitably moored 
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END—FERGUSON 


and the dredger is connected to them in the 
manner shown. Twin pontoons are used to carry 
the pipe and are connected together by girders 
fitted in slides on the pontoon decks, with the 
object of allowing them to be widely separated for 
stability when the discharge is taking place at 
maximum outreach or permitting them to be 
brought close together when passing through 
narrow cuttings. 

It is obvious that much dredging time can be 
lost when a suction dredger after filling its hoppers 





has to put to sea and sail to the dumping ground 
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to get rid of its load or return to some quay and | link between the two parts of the pipe itself. The 
pump out the material through a pipe line laid | actual joint between the two pipes is maintained 
thence to a reclamation area. Whenever possible | by a packing 
therefore the vessel is arranged to deliver the| pulled up tightly over the spherical member of the 
dredged material directly to the disposal ground. | other, ina manner similar to that used for jointing 





FiG. 37—-MODEL OF 


In inland waterways this result can frequently be 
attained by the comparatively simple expedient 
of arranging the discharge pipe on outriggers on 
one or both sides of the vessel, so that the material 
is dumped ashore. But when, as in the case of 
the Cochin harbour job, the work is carried out at 
sea in dredging a channel through a bar, a floating 
pipe line is the only possible method other than 
loading hopper barges brought alongside. In 
smooth sheltered waters little difficulty is likely to 
be met in the use of a floating pipe line. But at 
sea, where the dredger can continue to work despite 
the existence of considerable swells, the pipe line 





Fic. 38-CLAW PICKS—FERGUSON 


must be designed to withstand very heavy usage 
without failure. Each length of pipe must be 
allowed to “ work ” in any direction relatively to 
its neighbours, and a ball joint is therefore 
required. Details of the design of such a joint 
developed by Lobnitz and Co., Ltd., are given in 
Fig. 34, and are largely self-explanatory. The 
pipe ends are slung between twin pontoons, which 
are linked on each side by chains acting through 
compression springs. These springs and chains 
are depended upon to control the movement of the 
joint in the horizontal plane. For the control of 
oscillation in the vertical plane, there is a spring 


** STREAMLINE "’ 





ring—see section drawing—in one half 


WELL END—FERGUSON 


rubber hose-pipe bya metal band,a screw, and a nut. 

Bucket Dredgers.—The design of bucket dredgers 
is as subject to variation as that of suction dredgers, 
and the final arrangement decided upon for any 
duty depends on numerous influencing factors. 
As a general rule the non-propelling vessel is the 


not be totally subordinated to power and 
economy in dredging. Some years ago Ferguson 
Brothers (Port Glasgow), Ltd., patented a hull 
form at the well end, which is claimed to effect 
an economy of as much as 10 per cent. in propelling 
power for the same speed. The lines of a dredger 
hull of that firm’s construction are shown in 
Fig. 35, and the photograph reproduced in Fig. 37 
illustrates the shape of the hull at the well end. 
In normal vessels the lines at this point continue 
unchanged. But in the Ferguson “Streamline 
Well End ” they are rounded away in a manner 
that encourages the water to flow away under the 
hull. It has been proved by experience that instead 
of piling up against the end of the well, as in normal 
vessels, the water does, in fact, sweep steadily 
away at the end of the well, carrying with it logs 
and other floating débris that formerly became 
trapped. 

The self-propelling twin-screw hopper dredger 
“Lord Cochrane,” illustrated in Fig. 39, supplied 


-|by Ferguson Brothers (Port Glasgow), Lid., 


to the Government of Bermuda in 1930, is con- 
structed with this form of well end. She is an 
interesting vessel in other ways. Her buckets 
have each‘a capacity of 16 cubic feet and the dredg- 
ing depth is 45ft. below the water line. The 
material to be removed consists of unbroken 
limestone rock at Hamilton, Bermuda, a formation 
which, before the ‘‘ Lord Cochrane” was built, 
would have been considered too hard for a bucket 
dredger to handle. In order to break up the rock, 
heavy manganesesteel claw picks—Figs. 36and 38— 
are placed in every fourth position in the dredging 
chain. So equipped, the vessel is capable of load- 
ing its 800-ton hopper in one hour of work. The 
two main propelling engines are each of 660 1.H.P., 
and either can be used for driving the bucket 





better proposition, since it can dredge continu- 


chain. The work is particularly rough and 











FiG. 40—-BUCKET DREDGER 


ously and discharge the spoil overboard into barges 
for disposal. But where special conditions are 
encountered or where the dredger is required to 
serve the needs of several ports, the self-propelling 
hopper unit may be preferred, despite the dredging 
time lost in travelling to and fro between the 
dredging and dumping grounds. The shape of 
bucket dredgers, particularly with bow wells, is, 
of course, not well adapted for speed. Yet a con- 
siderable economy in time can be effected if, after 
loading, the journey to and from the dumping 
ground can be speedily completed. Speed must 








Fic. 39—TWIN-SCREW HOPPER DREDGER. 
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** STEWART - CLAN *’—LOBNITZ 


arduous. On occasion when the stern chains have 
not been taut the vessel has surged forward as 
a recess in the limestone rock face has been en- 
countered. The bucket chain has run momen- 





Fic. 41—BUILT-UP BOTTOM TUMBLER—ALLEN 


tarily free. But on re-engaging with the face, 
and owing to the motion of the vessel, the whole 
bucket chain, gearing, and driving engines have 
been reversed, throwing very heavy strains on the 
whole mechanism. Yet, so the makers inform us, 
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there has been no breakage of any kind. All the 
gearing is made of cast steel with machine-cut 
teeth, and tumblers and shafting generally are 
of particularly heavy design. 

As an example of a non-propelling dredger, 
the “‘ Stewart Clan,” built by Lobnitz and Co., 
Ltd., of Renfrew, may be described. She has 
buckets of 15 cubic feet capacity and can work 





diameter mounted on the sheers and driven 
through worm and spur gear by a reversible 
two-cylinder 9in. by 9in. steam engine. 

In the case of the ‘‘ Stewart Clan” the power 
for driving the bucket chain is transmitted to 
the upper tumbler through belts from the main 
engine. ‘The engine has cylinders 10in., 17}in. 
and 28in. by 18in. stroke, and is supplied with 





Fic. 42—EXAMPLES OF DREDGER 


at a maximum rate of eighteen buckets per minute. 
The spoil is discharged through side shoots into 
barges moored alongside, and the ship has a flat 
V-shaped bow so that she can operate satisfactorily 
alongside a quay wall. Her length is 148ft., 
with a breadth moulded of 33ft., and a maximum 
draught of 7ft. Her design is shown in the drawing 
on the opposite page, and her appearance by the 
photograph’reproduced in Fig. 40. 

The buckets, which have cast steel backs and 

















FiG. 43—BOTTOM TUMBLER—HADFIELDS 


mild steel body plates, with hardened steel cutting 
lips, are carried on a bucket ladder built up of 
steel plates and sections and sufficiently long to 
reach to a depth of 45ft. when inclined at 45 deg. 
Cast steel rollers, 1lin. diameter, are placed about 
6ft. apart in the ladder to support the bucket 
chains, and the chains are carried at the top by a 
manganese cast steel upper tumbler with five 
sides and at the bottom by a similar tumbler with 
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Fic. 44—BUCKET FOR LIGHT WORK—<ALLEN 


six sides. The latter works under very unfavour- 
able conditions under water and in the midst 
of the silt, sand, and muck stirred up by the cutting 
action of the buckets. Its bearings are specially 
designed to exclude the entrance of sand and 
can be lubricated while the dredger is at work. 
Lowering and hoisting of the ladder is effected 
by two hoisting ropes stretching from the lower 
end of the ladder to cast iron barrels about 3ft. 





TUMBLERS—ALLEN 


steam at 190lb. per square inch by a marine 
cylindrical return-tube boiler, Il1ft. diameter 
by 10ft. 6in., with a heating surface of 1150 square 
feet. Heavy fly-wheels are mounted at each end 
of the engine shaft and transmit the power through 
camel-hair belts, 15in. wide, to wrought iron 
pulleys mounted in the upper tumbler framing. 





had been experienced with built-up and _ split- 


boss types. Some examples are illustrated in 
Fig. 42. 
Hadfields, Ltd., of Sheffield, informs us that at 


one time the demand was usually for a four-sided 
top tumbler to work in conjunction with a five- 
sided bottom tumbler. But the ideas of dredger 
builders have since undergone a change and in 
modern practice the call is usually for a five-sided 
top tumbler with a six-sided bottom tumbler. The 
reason probably lies in the closer approach of the 
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Fic. 46—BUCKET FOR HEAVY WORK—ALLEN 


latter types to the cylindrical form and the reduced 
movement and consequent reduced wear between 
the bucket pins and bushes. A typical six-sided 
bottom tumbler manufactured by Hadfields, Ltd., 
is shown in Fig. 43. The body isa solid casting 
of manganese steel, pressed and keyed to a forged 
shaft of “‘ Hecla ” steel. The boss on the tumbler 
is suitably reinforced by shrunk-on hoops, one of 
which can be seen at A. In a recent development 
the tumbler body has been constructed not to be 

















Fic. 45—EXAMPLES OF DREDGER BUCKETS—HADFIELDS 


Thence the power is transmitted through two 
pinions on a first motion shaft to spur wheels 
keyed on to the top tumbler shaft. The gearing 
is of cast steel. In order to equalise the load 
between the two top tumbler wheels, one of the 
pinions is keyed to its shaft whilst the other is 
cast with a sleeve to which its wrought iron pulley 
is keyed. The sleeve has a long gun-metal bush 
at each end and runs freely on the shaft. 

The dredger has four mooring winches, three 
forward and one aft, as shown in the drawings. 
There is also a 2-ton hand crane capable of lifting 
buckets from the ladder or removing boulders, 
&c., from the buckets should they be so large 
that they might foul the mechanism. 

Tumblers, Buckets, and Pins—In Fig. 41 
there is illustrated a built-up bottom tumbler 
made by Edgar Allen and Co., Ltd., of Sheffield. 
The body is 7ft. 6in. diameter by 3ft. wide, and 
the total weight 103 tons. The tumbler is circular 
and is intended for use with close-connected 
buckets. The outer flanged shell is made of 
‘Imperial’ manganese steel, and weighs over 
70 cwt. It is wedged on to a cast steel centre 
with mild steel wedges. Bearing surfaces for the 
wedges are machined on the periphery of the cast 
steel centre, and corresponding bearing surfaces 
are ground on the inside of the manganese steel 
shell. A number of large mild steel bolts also 
help to keep the shell in position. They pass 
through U grooves cast in the rim of the centre 
and have large washers at each end. Part of the 
washer fits into semi-circular recesses cast in the 
side of the manganese steel shell, and the other 
butts against the face of the cast steel centre. 
Hard wood wedges are driven in the intervening 
spaces between the mild steel wedges. In 1929, 
Edgar Allen and Co., Ltd., succeeded in producing 
a solid tumbler which overcame troubles that 





fixed to the shaft, but to revolve upon it, an arrange- 
ment which is said to increase stability at the end 
of the ladder. 

The parts most subject to wear in dredger 
buckets are the lips, the eyes in the base, and the 
hinge pins. Owing to its exceptional wear- 
resisting qualities, combined with toughness, 
manganese steel is usually employed for the 
manufacture of these parts, which are so con- 
structed as to be renewable and, as far as possible, 

















FiG. 47—DREDGER BUCKETS—ALLEN 


interchangeable. The design of a typical bucket 
made by Edgar Allen and Co., Ltd., is shown in 
Fig. 44. This example is suitable for light work. 
The body part is made of mild steel plates bent 
to shape and riveted up, whilst the lip would 
be of hard rolled steel or cast manganese steel 
riveted to the mild steel body. Bushes of cast 
or forged manganese steel are inserted in the 
base to form the eyes for the connecting 
links and pins. A bucket for heavier duty is shown 
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in Fig. 46. In this case, the mild steel body is 
dispensed with and the manganese steel lip is 
riveted directly to the cast steel bucket back. 
Supporting lugs cast integrally with the body 
part form a seating on which the edge of the lip 
abuts, thus relieving the rivets of shear strain 
when cutting. The design of buckets and other 
parts in manganese steel is limited by the 
impossibility of machining that material except 
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FiG. 48—-DREDGER BUCKET—HADFIELDS 


by grinding. Forms must therefore be simple 
to cast or forge and be suitable for use with as 
little after-work as possible. Examples of dredger 
buckets made by Edgar Allen and Co., Ltd., and 
by Hadfields Ltd., are illustrated in Figs. 45 
and 47. 

The latter firm informs us that three main types 
of bucket have been developed for use in harbour 
service. The built-up bucket rolled from plate 
is light for its capacity and comparatively easy to 
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repair, but it has the disadvantage that periodic | of the bucket as a safeguard against the possibility 
repairs may become necessary owing to distortion. | of tearing off under heavy digging operations. 
It has been largely superseded by heavier buckets. | Forged steel links are used to connect the buckets 
The solid cast bucket in toughened cast steel or | together in the chain. 

manganese steel is regarded as probably the most| Pins for bucket dredgers are usually made of 
satisfactory form. But buckets consisting of a! forged nickel-chrome steel or manganese steel to 











FiG. 49—DIPPER DREDGER—LOBNITZ 


very stringent specifications. For the failure of a 
single pin throws ‘the whole line of buckets out of 
action. Heads of pins made by Edgar Allen are 
sometimes made L shaped, and fit snugly into lugs 
cast on to the sides of the bucket. As an additional 


cast steel base to which is riveted a rolled steel 
hood equipped with a renewable lip of manganese 
steel and a stiffening strap of mild steel will give 
very satisfactory service. A drawing of a bucket 
of this kind is reproduced in Fig. 48. The 
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renewable lip is sometimes mounted on the inside! precaution, the pin is also fastened by means of a 
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bolt through the head of the pin and the 
side of the bucket body. The arrangement can 
be seen at the front of the right-hand bucket in 
Fig. 47. 

Pins of Hadfields’ manufacture are usually 
round-headed or rectangular-headed. But since 
round-headed pins have the disadvantage that they 
are liable to revolve in relation to their longitudinal 
axes, creating not only additional wear on the 


It shows the arrangement of a dipper dredger 
designed by Lobnitz and Co., Ltd., for 
Japanese owners, and having, in addition to 
the dipper, a rock-breaking attachment. Vessels 
of this type do not usually make use of 
moorings for manoeuvring. Two spuds are 
arranged forward and one aft, on which the 
ship stands firmly while For manceuvr- 
ing, the bucket itself is used. The whole dredger 
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FiG. 51—GRAB DREDGER 


bushes in the bucket eyes, but subjecting the 
material of the pins to conditions of alternating 
stress, rectangular-headed pins are usually pre- 
ferred. They offer a certain degree of fixity, as 
referred to the eye of the bucket. 

Dipper Dredgers.—Suction and bucket dredgers 
are capable of very large outputs. But for general 
use in and around harbours and docks the dipper 
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dredger takes pride of place, despite its smaller 
capacity. For it is the steam navvy of the water- 
way, and has the same reputation for shifting 
anything less firm than solid rock that its land 
counterpart possesses. An example built by 
Lobnitz and Co., Ltd., of Renfrew, is illustrated 
in Fig. 49, which will make the general design 
clear. We do not intend to enter at all fully into 
the arrangement of vessels of this class, but would 
direct attention to the drawing, Fig. 50, opposite, 
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from which many particulars may be gleaned. 





“SAN JUAN" 


can be shifted astern by lowering the bucket 
on to the bottom and lifting all the spuds, or 
it can be rotated by leaving one spud in the lowered 
position and providing a sideways push from the 
bucket. The operation of the bucket when digging 
is similar to that of land excavators and 
needs no special mention. Table V, which 
applies to the dredger illustrated in the drawing. 
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Fig. 50, will give an impression of the size and 
quality of dipper-dredger equipment. 

Grab Dredgers—Grab dredgers, as the name 
implies, consist usually of a hopper vessel fitted 
with one or more grab cranes. They find use 
particularly in working im confined spaces, up 
against quays and sea walls, &c., and in dredging 
rock previously broken by a rock-breaker. ‘The 
photograph reproduced in Fig. 51 illustrates the 
“San Juan” grab er used at Corunna, 
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dredg 
Spain, by J. G. Mouritzen and Co., of Copenhagen. 


It had originally been used as a suction dredger 
by the James Dredging and Towage Company, 
of Southampton, on the Southampton dock 
contract under the name of “ Foremost Chief.” 
It was bought by Mouritzen and Co. and fitted 
with four grab-dredging cranes made by Priestman 
Brothers, Ltd., of Hull. Considerable alterations - 
were also made to the suction pump arrangement. 
The maximum dredging depth with the grabs is 
115ft. Each crane is suitable for a load of 64 tons 
and capable of lifting on the return block 12 tons, 
and the grabs are of 60 cubic foot capacity. The 


TaBLE V.—Particulars of Dipper Dredger. 


h of hull ... 120ft. 
Moulded breadth . 47ft. 
Moulded di ae 12ft. 
Mean draught .. 7ft. 
Dipper capacity r 8 cub. yd 
Maximum dredging dep th t. 


Normal reach from cae when dumping 64ft. 


Clear height of dump above water... ... 15ft. 
Number of dips per hour, average... ... 50 
Output per hour free spoil... --- 400 cub. yd. 
Main hoisting engine . Three 16in. ¢ yl. x 18in. stroke 
Swinging engine Tae om ,. <i. ':, 
Boom engine... --- Two 12in. ,, x 12in. 
Forward spud winch - Two 13m. ,, x ldin. 
Stern spud winch Two 8in. ,, x 12in. 
Manceuvring winches, » two, 

each... ... ee ee) eS. ee 
Steam Pressure .. 150 Ib. per sq. in. 
Boiler .. pee 14ft. 10in. dia. x 10ft. Sin. long 


hoisting and slewing speeds are respectively 
150ft. per minute and 3 to4r.p.m. Jibs have a 
radius of 32ft. When the Civil War in Spain made 
it impossible to continue work, this dredger appears 
to have been sold to the Roumanian Government. 
Rock-breakers.—Where rock is encountered in a 
waterway that requires to be deepened, there are 
two methods of disposing of the obstacle. The 
rock may be drilled and blasted; or it may be 
shattered by arock-breaker. Whichever method is 
adopted, the spoil must be removed by a dredger. 
It is claimed for the rock-breaker, not only that it 
is cheaper to operate, but also that the resulting 
“ floor” is more even, and that the broken lumps 
of rock are of more equal size, better suited than 
blastings to be picked up by the dredger. 
The principle of operation of the rock-breaker is 
very simple. A heavy cutter bar furnished with 
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a renewable hardened steel point is dropped 
repeatedly on one point of the rock from a height 
of 15ft. to 20ft., and shatters it. The ship itself 
is provided with mooring winches, and moves 
about in accordance with a plan predetermined in 
accordance with the nature of the rock, its hard- 
ness, and its fissuring qualities. It might, for 
instance, be decided to begin operations at a 
certain point. Being brought into position, the 


cutter is repeatedly dropped until it has pene- 
trated, say, 3ft. into the rock. The ship is then 
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moved between 3ft. and 5ft. to one side, and the 
cutter again dropped. This process is repeated 
over the whole area to be dredged, so that in the 
result the rock is broken more or less evenly over 
the whole area to a depth of 3ft. It is clear that a 
certain degree of precision is required when 
manceuvring the ship, and the mooring winches are 
designed with this necessity in view. Mooring 





winches are usually fitted with six barrels arranged 
in two banks of three, and situated as shown in the 


renewing the point, the sheers are sufficiently high 
to allow the cutter to be hoisted level with the deck. 
The hoisting rope of the cutter bar passes over a 
pulley at the head of the sheers, and is taken to the 
grooved barrel of the main hoisting winch. Since 
the bar must be dropped quickly, a special quick 
acting clutch, made by the Coil Clutch Company, 
Ltd., is interposed between the winch and its two 
cylinder vertical steam engine. 

When rock-breakers were first made the only 
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drawing, Fig. 52, of a Lobnitz 15-ton breaker. 
For precision in taking up position a sighting frame 
is arranged at some suitable point of the vessel, 
so that the ship can be “ located ”’ from fixed points 
ashore. 

The weight of the cutter bar varies in accord- 
ance with the type of rock to be broken. Units are 
made by Lobnitz and Co., Ltd., of Renfrew, in 
sizes from 6 tons upwards. But it has been found 
in practice that a 15-ton cutter bar will deal 
effectively with all but the very hardest rock. The 
arrangement of a 15-ton rock-breaker, suitable for 
operating at depths down to 60ft., is shown in 
Fig. 52, and a photograph of a similar unit is 
reproduced in Fig. 53. The vessel concerned has 
a length of 110ft., a beam of 33ft., and a depth of 
Sft., and its cutter bar is slung from sheer legs at 
the stern. For convenience in examining or 


Modern Processes in the Support 
of Excavations 


By H. J. B. HARDING, B.Sc., M. Inst. C.E.,* 

AND R. GLOSSOP, B.Sc. A-R.S.M. * 

In planning docks and harbours, and in choosing 
the most suitable plant for their construction 
it is necessary to remember the vital importance 
of a thorough preparatory exploration of the 
ground. Far too often civil engineering works 
have been conceived which, though adequate 
for their final purpose, have been designed without 
sufficient regard to the means of construction 
to be employed, which must always be governed 
by the type of ground to be dealt with during 
excavation. There are, however, examples of 
works in which the most suitable method of 
construction has dominated the entire design ; 
such a design, as a rule, gives the most successful 
permanent results. Varied and outstanding 
examples at the present time are the Maas Tunnel 
at Rotterdam, the Storstrom Bridge, and the 
Aldgate East Station on the District Railway. 

In deciding on the method of construction to be 
employed, it is imperative that the sub-surface 
conditions existing on the site should be explored 
with a thoroughness, and to a depth greater than 
has often been the case in the past; thus possible 
causes of difficulty will be revealed which might 
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guide for the cutter bar in its fall was at deck level. 
In consequence the bar had to be greater in length 
than the depth at which it was working. Moreover, 
when it struck and consequently tilted over, the 
resulting blow had to be absorbed by the hull of 
the rock-breaker. Deck guides are still fitted for 
use where rock is being broken in shallow water. 
They consist of a structure of mild steel plates and 
sections with a spring-cushioned centre to relieve 
the shock to the hull. But for deep water work 
the Lobnitz underwater guide shown in the 
drawing allows the same length of cutter bar to 
be used at any depth. It consists of a strong 
lap-welded steel tube fitted with a renewable 
lining of English elm, within the bore of which the 
cutter bar slides. It is slung independently from 
the sheers and hoisted and lowered by a separate 





winch. In use, it is lowered to a suitable distance 
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otherwise have been overlooked, and methods 
adopted to overcome them before, not after, 
trouble has arisen. After examining any geological 
survey of the area which may exist, bore-holes 
should be put down well below the final level of 
excavation, to a depth sufficient to reveal the 
existence of any strata containing water under 
artesian pressure which might endanger the 
work, or beds of soft clay, liable to compress. 
To be sure of reliable results, the bore-holes should 
be of sufficiently large diameter to yield correct 
samples, and boring should be carried out under 
the supervision of an engineer competent to 
interpret the results obtained in the field, and to 
check the levels at which samples were taken. 
The saving, which results from keen competitive 
prices for borings, is negligible in comparison 
with the trouble that may be caused by unreliable 
records obtained by semi-skilled labour. In 
addition to obtaining a record of the strata, 
ground water conditions should be studied. Thus, 
filter tubes may be installed in the bore-holes, 
for, by their means, seasonal fluctuations in the 
ground-water level may be recorded. Also samples 
of the water can be tested to see whether it con- 
tains impurities likely to attack Portland cement 
concrete. 

The nature of the ground being known, it remains 
to decide upon the best method of supporting it 
during excavation. There are now many systems 
at the disposal of the engineer; thus the rapid 
development of various types of sheet piling, and 
of methods of driving and anchoring them, both 





for permanent and temporary work, has radically 


above the rock and when the cutter bar drops 
through it the water displaced gushes over the 
surface of the rock. The secondary advantage is 
thus claimed for the device that all pieces of 
broken rock, sand, and débris that might cushion 
the blow of the cutter are washed away, so that 
every blow is fully effective. When the cutter 
strikes, the side reaction is taken by the guide, 
which, presenting a large side surface to the water, 
transmits the impulse with little motion and no 
shock. 

The cutter bar consists of a heavy rod of forged 
steel. Since it is expected constantly to withstand 
heavy axial blows, it is turned and machined all 
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over in order that any flaws shall be rendered 
easily visible. The actual cutting is effected by a 
separate cutting point, which is shrunk into the end 
of the bar in a manner that makes it easily renew- 
able. This cutting point consists of a conical piece 
of hardened steel, the sides of which are bulged 
slightly outwards. By means of a special heat 
treatment process, it is given a hard core surrounded 
by softer material. As a result, when wear takes 
place the tendency is towards the retention of the 
original shape. Examples—see Fig. 54—are 
extant of cutters worn down to half their original 
length and yet still retaining a point and conical 
sides. 


altered the aspect of many problems in dock 
construction ; but these would require an article in 
themselves. Under certain conditions the use 
of compressed air may be necessary. This will 
not be dealt with at the present time. 

In recent years, new processes have been 
introduced to simplify excavation work in 
difficult ground. It is proposed in this article 
to give a general description of some of these 
methods, with an indication of their scope, and 
of the conditions to which they are best suited. 
Where works are to be carried out in difficult 
ground, it is preferable to invest a large sum of 
money in preparatory work, with the certainty 
that excavation will be later completed cheaply 
and with safety, rather than to expend the same, 
or a greater amount, in unsystematically dealing 
with trouble as it arises; for it must be borne in 
mind that work in difficult ground is necessarily 
more costly than where conditions are good, what- 
ever methods are adopted. 

The most obvious requirements where uncon- 
solidated sediments are to be dealt with, is a 
method by which they can be consolidated by 
uniting the individual grains to form a coherent 
mass. Various processes have been put forward 
by which a binding material is forced into the 
ground to be treated, reducing its permeability 
and, in some cases, increasing its mechanical 
strength. The problem to be solved is to find a 
quick, cheap, and effective binding material, 
and to develop an efficient method of placing it 
where it is required. Such processes may be 
classified under the general term of ground con- 
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solidation by injections, which may be subdivided 
into three classes : 

(1) The. injection of suspensions of a solid 
binding substance in water, ¢.g., cement, clay, 
or bentonite. 

(2) The injection of emulsions of the binding 
substance in water, e.g., bitumen emulsions. 

(3) The injection of solutions; generally 
solutions of soluble silicates, together with a 
reagent which will produce the precipitation of 
insoluble silicates or of silica gel, either by an 
immediate reaction or by delayed action. 


CEMENT INJECTIONS 


It would appear that the use of injections of 
cement for the consolidation of ground was 
developed in France about 1880, though it was 
at first employed only in the sinking of shafts for 
mines. More recently its field of application has 
widened, and it has been much employed on 
public works. Cement is a cheap and easily 
handled binding substance, but when used for 
this purpose it requires to be mixed with a volume 
of water considerably in excess of its normal 
setting requirements. The reason for this is that 
the viscosity of cement grouts increases rapidly 
with their concentration, so that to inject a mix 
with a high concentration of cement into a sand 
with a relatively low coefficient of permeability 
is impossible. It may be said that cement injec- 
tions are very suitable where thick grouts can be 
employed for sealing water-bearing fissures in 
rock or in consolidating coarse gravel and stone 
deposits. 

In the experience of the writers, the results 
obtained in finer-grained material, such as sand 
and ballast, are uncertain, for the cement is apt to 
be filtered out near the point of injection, leaving 
lenses of sand untreated. A further objection to the 
use of dilute grouts in treating ballast is the neces- 
sity of pumping into the ground great volumes of 
water at high pressure, which may endanger 
existing structures unless carefully controlled. 

The main use of cement injections is undoubtedly 
in sealing fractured rock, and for this purpose it 
has been widely and successfully employed in shaft 
sinking, in the formation of grout curtains beneath 
dams, and in preventing uplift beneath dock and 
other retaining walls where they are founded on 
such material. 

BitUMEN EMULSIONS 

These emulsions consist of exceedingly minute 
(colloidal) globules of bitumen dispersed in water. 
In the Shell-Perm process their diameter being 
between 1 and 2 microns.” These emulsions are 
made stable by the addition of a suitable protective 
reagent. Immediately before injection a further 
reagent is added, which neutralises the effect of 
the stabiliser and results in the flocculation and 
coagulation of the bitumen, that is, the uniting 
together of the particles, and the settling out of 
the bitumen from the water. The time required 
for coagulation varies with the quantity of the 
second reagent added, and can therefore be con- 
trolled. As a result of coagulation the spaces 
between the sand grains are filled with bitumen; 
and the permeability of the ground is said to be 
greatly decreased, but its mechanical strength is 
not greatly affected. Owing to the extremely 
small size of the globules of bitumen it is claimed 
that the process is especially suitable for the treat- 
ment of fine sands. In coarse material, in which the 
natural velocity of the ground water is higher, 
there may be danger of the removal of the emulsion 
before coagulation is complete. 


INJECTION OF SILICATE SOLUTIONS 


The chemical process which has had the greatest 
success and the widest practical application in this 
country is that known as the Joosten process. In 
this process small measured doses of a sodium 
silicate solution are injected into the ground, 
followed by injections of a solution of calcium 
chloride. A reaction occurs almost instantaneously, 
a mixture of calcium silicate and silica gel being 
precipitated. On injection, the silicate solution 
displaces the ground water and as a result of 
adsorption forms films surrounding the particles 
of sand. The second solution reacts with these 
films of silicate to form silica gel, so that the sand 
grains are firmly united at their points of contact, 
and the ground is given the strength of a weak 
concrete. Ground consolidated in this way is, 
indeed, very similar to many natural sandstones. 


pipes, the solutions are introduced exactly where 
they are required. They are not required to travel 
far from the point of injection. In this way the 
ground is evenly saturated and the injected fluids 
do not confine themselves to the more permeable 
strata. 

Other advantages of this process are that the 
liquids are so mobile as to penetrate all but the 
finest sands and silt. Being solutions, not suspen- 
sions, no filtering action is possible. The quantity 
of liquid introduced is just sufficient to fill the 
voids in the ground to be treated, so that there is 
no possibility of dangerous pressures being deve- 
loped beneath neighbouring foundations. Finally, 
no time for setting is required, and excavation can 
follow as soon as the treatment is complete. 

The most obvious application of this process to 
dock construction is in the support of existing 
structures in lieu of underpinning, where excavation 
is to be carried out in their vicinity. It has also 
been widely used for sealing off inflows of water 
through concrete and masonry. The process is 
expensive and cannot be regarded as a substitute 
for sheet piling, although it has been used in forming 
cut-offs where the driving of closing lengths of 
sheet piling was impossible. 

Several other processes have just been put forward, 
by which mixtures of a soluble silicate, with reagents, 
which will cause precipitation of a silica gel, after a 
pre-determined lapse of time, are injected into the 
ground. These are said greatly to decrease the 
permeability of the ground treated, but give no 
great increase in its mechanical strength. More- 
over, in ground where the velocity of the ground 
water is high there is the possibility of their 
removal before the reaction is complete. 

In conclusion, the use of all injection processes 
is limited to grounds of relatively high permea- 
bility, such as ballast and sand. Fine sand can, 
as a rule, be treated, but material containing a high 
proportion of silt cannot, for its coefficient of 
permeability will be so low that it will be found 
impossible to force the injection fluid into it. They 
are also expensive and their field is therefore 
limited. Under certain conditions, however, they 
may be of great value. 


THE FREEZING PROCESS 


In dealing with mud, silt, peat, and similar 
ground which cannot be treated by injections, 
and particularly where the depth below ground- 
water level is too great for the use of compressed 
air, freezing may be resorted to. The idea of 
consolidating ground by converting its contained 
water, to ice was suggested by Michaux in 1850; 
at that time refrigerating machinery of sufficient 
power did not exist. Ten years later the process 
was applied in the sinking of a shaft in Wales. 
After 1880, the process was greatly improved by 
Poetsch, and since that time it has frequently 
been employed in shaft sinking. Quite recently 
its use has spread to public works, and though 
until the present it has not been employed in the 
construction of docks, the possibility of its use 
should be borne in mind where unusually difficult 
ground is to be dealt with. As examples of the 
recent use of freezing in constructional work, one 
may mention the Moscow subway, Swansea power 
station, the Grand Coulee dam, the Antwerp 
Tunnel, and the excavation of the Ara Pacis in 
Rome. 

Two processes are now available for freezing 
ground—the Poetsch process and the Dehottay 
process. In the former ammonia is generally used 
as the refrigerating fluid ; this is confined to the 
primary circuit, and is used to lower the tempera- 
ture of a calcium chloride brine, which circulates 
continuously through a refrigerating chamber and 
thence through pipes installed in bore-holes sunk 
at about 3ft. intervals into the strata to be frozen. 
Although this process has long been used, it has 
several weak points. It is slow, and consequently 
expensive ; also the power consumption is high. 
Should a freezing pipe break and brine escape 
from it, a body of ground will be formed which 
it will be impossible to freeze, and to remedy this 
condit‘on will be difficult. 

The more recently introduced Dehottay process 
claims to have overcome certain of these troubles. 
In it carbon dioxide is used as the refrigerating 
fluid, the brine circuit is done away with, and the 
carbon dioxide itself circulates through the freezing 
tubes in the bore-holes. In this way the power 
required for the circulation of the brine is saved, 
the exchange of heat between the ammonia 





In addition to giving the ground strength and 
coherence, the precipitated substances fill the 


circuit and the brine circuit is eliminated, and 
dangers due to leakage of brine are avoided, 


interstitial spaces and greatly reduce its perme- | an escape of CO, having no ill-effect on the ground. 
ability. Owing to the close spacing of the injection 





under circumstances where no other method could 
be employed with success—that is, where silt 
and similar material is found under a high hydro- 
static pressure. Its use in constructional work has 
been small, but appears to be increasing. Its 
main disadvantage is its high cost, and the period 
of time necessary for freezing of the ground to be 
accomplished. 


GrounD WaTER LOWERING 


Of modern processes, that most generally 
applicable to dock and harbour construction is 
undoubtedly ground water lowering. This process, 
developed first in connection with the underground 
railway in Berlin, was introduced to this country 
in 1932; since then its use has been of frequent 
occurrence. Examples of its application have 
already been described in THE ENGINEER. 

By ground water lowering is understood the 
systematic removal of water from a site by means 
of a battery of filter wells. These consist of 
bore-holes, into each of which a perforated tube 
of suitable diameter wrapped with fine wire mesh 
has been lowered. The annular space between 
this tube and the bore-hole casing is then filled 
with a filter gravel, whose grade varies with the 
fineness of the strata in which the well is installed. 
The bore-hole casing being withdrawn, the well 
tube is left in the ground surrounded by an annular 
mantle of gravel. The object of this type of well 
is to prevent the withdrawal of fine sand from 
the ground during pumping, with the possibility 
of settlement and consequent damage to adjacent 
structures. It should be noted that if a bed cf 
soft clay or peat exists over the area affected,.the 
draining of the sands may cause the drying out of 
the peat or clay and shrinkage may result ; but 
this would equally be the case by any other 
method of ground dra‘nage. 

As shown by Darcy in 1852, the velocity of the 
flow of water in porous ground varies as the 
hydraulic gradient : 


vk? 


the constant k being known as the coefficient of 
permeability. This constant being known with 
reasonable accuracy, it is possible to calculate 
the yield from a well for any given draw-down 
of the water level in it. 

When a well is in action, the level of the 
surrounding ground water forms an inverted cone, 
the so-called cone of depression. If a number of 
wells are sunk in the close proximity of each other, 
the intersection of these cones of depression results 
in interference between the wells, the yield of 
each being far less than that of an isolated well, 
other conditions being the same ; this phenomenon 
has long been known to water supply engineers. 
Moreover, in the area enclosed by the group of 
wells there will be a general lowering of the 
ground water level; it is this fact that is taken 
advantage of in ground water lowering. These 
facts being known, the procedure of ground water 
lowering becomes obvious. The permeability 
of the ground having been determined, and the 
number and spacing of the wells necessary to 
give the required degree of lowering having been 
calculated, these are installed, surrounding and 
preferably clear of the site of the excavation. 
Pumping is commenced and the level of ground 
water reduced over the site. Excavation then 
proceeds in the dry with increased safety, and 
with saving of expense as a result of low rates for 
labour and lighter timbering. 

As a special case may be mentioned the lowering 
of artesian pressure in a stratum underlying the 
site, which, though not penetrated by the excava- 
tion, is closely approached by it. 

Three systems of ground water lowering are now 
in use ; they are :— 


1. The shallow well system} 

2. The deep well system {| bored wells. 

3. The well point system. Driven wells. Jetted 
wells. 


Each of them has its particular advantages and 
its own field of application, which will now be 
described. 


1. SHALLOW WELLS 


In the shallow well system the degree of lowering 
obtained is governed by the suction lift of the 
pumps employed ; it is therefore limited to depths 
of between 15ft. and 18ft. The wells consist: of 
perforated pipes 6in. diameter, usually surrounded 
by several inches of filtered gravel; their depth 
should be sufficient to prevent air being drawn into 
the system. In each well is placed a suction pipe 





To sum up, the freezing process can be used 





connecting through a suitable valve to a suction 
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main surrounding the site. Self-priming centri- 
fugal pumps are generally used; they should be 
in duplicate, as a breakdown of the pumps during 
excavation would have serious consequences. 

With suitably designed filters there is no danger 
of settlement. The system has frequentiy been 
applied in this country in the immediate vicinity 
of foundations, of power stations, and even in a 
large gasholder, situations where it was essential 
that loss of ground should not oecur. In every case 
the process proved successful, levels showing that 
settlement had not taken place. 

With suitable boring tackle it is possible to apply 
the system on sites where there is little headroom, 
as, for instance, in the basement of a building. In 
such circumstances the use of other methods of 
dealing with wet ground, such as sheet piling, 
would be difficult. 


2. DrEP WELLS 


Where the degree of lowering required was 
greater than the suction lift of the pump could 
attain it was formerly the practice to employ a 
series of shallow well installations in series, one 
below the other. The development of sub- 
mersible pumps has made this rather elaborate 
proceeding unnecessary, and stage sinking has 
been superseded by the use of the deep well system. 

Wells are sunk of which the diameter is sufficient 
to accommodate pumps of the necessary capacity, 
15in. being a usual size; each well is provided 
with a gravel filter. Where artesian pressure is to 
be reduced in a deep stratum the well tube is only 
perforated and provided with a gravel filter over 
that part of its length which traverses the porous 
ground ; over the remainder of its length the space 
between the well tube and the bore-hole casing 
is packed with clay as the latter is removed. 

The development of the deep well system has 
provided the engineer with a most valuable method 
of dealing with deep excavation in difficult ground, 
and one which has been repeatedly successful in 
the construction of docks. In this country it was 
employed at the King George V Graving Dock at 
Southampton, and on the construction of the 
entrance to the New Fish Dock at Grimsby. On 
the site of the former excavation was carried out 
in clay, but a stratum of sand containing water 
under a high artesian pressure existed beneath the 
site, and at one point approached within 11ft. of the 
bottom of the invert, the upthrust at this point 
being 2-36 tons per square foot. Ten wells were 


installed, each equipped with a submersible pump, 
and the pressure reduced to such an extent that 
the equivalent artesian head was 2ft. below the 
bottom of the invert. Owing to the interference 
between the wells the total yield to attain this 
result was only 600 gallons per minute. 

In North-Eastern Europe, where alluvial and 





campaign of 1868. These wells consist .of 2in., 
diameter pipes fitted with driving points at their 
lower ends and with small holes perforated for a 
length of 2ft. or 3ft. behind them. In their original 
form they are driven into the ground by means of 
a monkey with a central hole through which the 
well tube passes, the blows being delivered on a 
suitable block fastened to the tube with coned 
wedges. Several types of well point equipment 
are now on the market resembling each other in 
principle. The wells, about 2in. diameter, are 
sunk by jetting, not by driving, pressure water 
being supplied from a portable two-stage centri- 
fugal pump; in suitable ground a well can be 
installed in a very short space of time. It is 
claimed that the action of the water jet removes 
the finer material, and results in the formation of a 
rough gravel filter round the well. No suction 
pipe is lowered into the tube, which is directly 
connected to the suction main. The main pump 
consists of a direct-driven centrifugal pump, to 
the suction of which is attached a vacuum 
pump of large capacity, of which the duty is to 
remove the quantities of air which enter the 
system. It is usually necessary to place the wells 
at intervals of 4ft. to 6ft., as against 30ft. to 50ft. 
in the shallow well system, and still greater 
intervals in the deep well system. The great 
advantage of the well point is the speed with which 
it can be installed. This makes it particularly 
suitable for trench work, where installation of 
points can easily keep pace with excavation. It is 
less suitable than the shallow well system for 
situations where headroom is limited or where it 
is essential that the ground should not be dis- 
turbed. Where the ground contains boulders or a 
stratum of clay overlies the permeable ground, it 
will be found difficult to jet down points, and 
bored wells may prove more satisfactory. 

In conclusion, it may be said that the use of all 
three systems is increasing, and that in the deep 
well system we have a process of great value in 
deep excavation, and one of which the use should 
always be considered in the planning of the 
construction of docks and similar structures. 








Conveying, Handling and 
Other Plant 


In this section we deal with miscellaneous types 
of contractors’ plant, grouped under such headings 
as ‘Concrete Machinery,” “‘Cranes,”’ “Conveyors.” 


CoNcCRETE MACHINERY AND HANDLING 
Plant for civil engineering constructional work 
of all types is manufactured by R. H. Neal and Co., 
Ltd., of Ealing, London. In almost every contract 


direction of rotation of the drum, the batch being 
thereby ejected forcibly by helical discharging 
blades. The blading is so arranged that the drum 
is “ self-cleaning,” it being only necessary to pass 
through a batch of aggregate without cement at 
the end of the shift to keep the drum clean, In 
order to enable light railway wagons and concrete 
carts to be filled without the necessity for raising 
the mixer above normal ground level, the discharge 
is at a level of 3ft. 6in. above ground level. 

Except the main spur drive to the drum, the 
whole of the transmission mechanism is encased 
in an oil-tight gear-box. The power unit can be a 
Lister G.1 petrol engine or a Ruston oil engine ; 
alternatively, a suitable electric motor can be 
fitted. As can be seen in the accompanying engrav- 
ing, Fig. 55, the mixer is enclosed within a pressed 
steel case, which takes the place of a steel frame, 
giving, it is claimed, rigidity with light weight. 
The loading hopper is designed to give a high angle 
of discharge, and is mounted on runners operating 
in channel guides, which can be lengthened, if 
necessary, so as to enable the loading hopper to 
raise aggregate from 30ft. below ground level. 
Provided facilities are available for regular and 
rapid filling of the loading hopper, it is stated that 
a daily output of more than 100 cubic yards can be 
obtained. 

For the production of concrete, Frederick Parker 
Ltd., of Leicester, makes a roller-bearing mixer, 
known as the “ Speedia,” in which there are incor- 
porated a number of interesting features. It is 
made in a number of different sizes, the smallest 
being capable, it is stated, of an approximate 
output of 30 to 40 cubic yards per eight-hour day, 
whilst the largest can handle 120 to 150 cubic 
yards in the same period. They can be driven by 
petrol or oil engines or electrically, through chain 
or belt drives. In each case the power unit is 
fully enclosed. The water tank is of the “ self- 
measuring ’’ variety, and is tiltable for quick dis- 
charge, and the loader control lever is provided 
with a link, so that when feeding the tank is auto- 
matically tilted, so as to give a synchronised water 
feed. An interesting point is that the rope drums 
are tapered, and thereby a variable lift is given to 
the loader. Furthermore, a control is arranged to 
give a variable mixing position. A safety link 
prevents the collision of the hopper and drum, 
whilst the hopper itself takes up a convenient low 
filling position. 

In the field of conveying and handling equip- 
ment for harbour and dock contracts, the Glasgow 
firm, Mechans, Ltd., manufactures various types 
of steel shuttering for concrete work, and steel 
skips for handling material. Steel shuttering is 
prepared to contractors’ specifications as regards 
sizes and quantities, for the construction of the 





concrete walls and decks of wharves, for dock walls, 











Fic. 55—CONCRETE MIXING MACHINE—NEAL 


glacial deposits of great depth commonly occur 
this process is now frequently used. Recent 
examples are the extensions to the port of 
Dunkerque and on the Maas Tunnel at Rotterdam. 


3. WELL Pornts 


While the systems already described were being 
developed in Europe another form of ground water 
lowering was introduced in the United States, a 
system based on the use of improved forms of the 
Norton well, originally employed in the Abyssinian 








for harbour and dock works concrete in large and 
small quantities must needs be mixed and poured, 
and for this purpose a variety of sizes and types of 
concrete mixing machines made by the firm are in 
use. The most popular size is a “‘ Rapid ” mixer, 
giving a capacity of 10 cubic feet unmixed and 
7 cubic feet mixed ; it is fitted with a closed rotary 
drum running on four rollers mounted on ball 
bearings. Specially shaped helical mixing blades 
are claimed to give a regular and constant mix, 








and rapid discharge is obtained by reversing the 


Fic. 56—STEEL SHUTTERING FOR CONCRETE WORK—MECHANS 


floor beams, columns, and so forth. Generally, it 
consists of mild steel sheet panels mounted on angle 
section frames, arranged so that they can be readily 
bolted together and dismantled after the concrete 
has set. 

For special concrete work shuttering such as that 
illustrated in the accompanying engraving, Fig. 56, 
is assembled in position to form the walls, floors, 
and roofs of underground water storage weirs and 
channels. In this case the shuttering is made in 
sections 1 m. square, so that they can be easily 
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handled. The sections are stiffened by steel 
angles and are provided with cotter pins, so that 
they can be quickly assembled and dismantled. 
An example of steel skips made by Mechans, 
Ltd., of Glasgow, for handling materials is illus- 
trated in Fig. 57. It is a contractor’s stone 
skip for harbour and dock work arranged so as to 
be open at one end. Steel angles on the outside 








Fic. 57—STEEL SKIP—MECHANS 


form stiffeners and also provide a means of mount- 
ing lifting shackles ; additional stiffening members 
. for the skip take the form of bridge rails across the 
bottom. The dimensions of this particular skip 
are 10ft. Tin. long, 6ft. 11}in. wide, and 3ft. deep. 

In many tee of concrete work the use of 
vibration is of assistance in securing a dense 
concrete and speed of construction. With the 
aid of vibratory methods less water is required in 
the mix and consequently less cement in the same 
ratio, yet the resulting concrete can be equally 
strong. ‘This advantage is seoured at the expense 
of stiffness in the mix, making the concrete more 
difficult to work and place ; but by using a vibrator 
the mixture can be made to flow into place and a 
dense concrete, free from cracks and honeycombing, 
with a close bond between successive layers, can 
be obtained. Furthermore, there is less shrinkage 
and an absence of voids, by reason of using a 
drier mix and shuttering can be removed earlier, 
thus speeding up construction. 

Various methods of vibrating concrete are in 
use, the type of equipment required depending 
largely on the conditions of placement. In 
Fig. 58 we illustrate an internal vibrator unit 














Fic. 58—CONCRETE VIBRATOR UNIT—PEGSON 


made by Pegson, Ltd., of Coalville, Leicestershire. 
The vibrator shown is operated by a petrol engine 
and is unusually portable, for it can be picked 
up and carried by one man, or transported in the 
wheelbarrow carrier shown in the engraving. 
Such internal vibrators are made for operation 
by compressed air, electric power, or petrol power 
units. They consist of three main parts—power 
plant, flexible transmission shaft, and vibrator 
unit. It is unnecessary to disconnect the shaft 
and vibrator during transport. Made in several 
sizes, the vibrator equipments are interchangeable 
as regards shaft and vibrator units. The casing 
of the vibrator is constructed of steel and the 
rotating excentric which produces the vibratory 
action is mounted on heavy ball bearings. 

An alternative method is the use of external 
vibrating equipment, attached to the shuttering. 
Pegson, Ltd., manufactures electric external 
vibrators in eight sizes, requiring from 40 to 800 
watts input. They are driven by synchronous 
squirrel-cage motors and are claimed -to be dust 
and dampproof. The action of these vibrators 
de-aerates the concrete, water, and air bubbles 
coming to the top as vibration proceeds. We are 
informed that by using a dry mix—with a slump 





of nil to 2}in.—the time during which the work 
must be shuttered is much reduced, and that 
concrete can be poured and consolidated as fast 
as it can be mixed, rates of pouring of about 
25 cubic yards per hour having been obtained. 


CRANES AND WINCHES 


Very large cranes are sometimes used in the 
construction of harbours. The illustration, Fig. 59, 





waters of the Haifa harbour in course of con- 
struction. It consists of quarried stone, of which 
the larger blocks weigh up to 15 tons. The 
crane shown is a 15-ton steam derrick fitted with 
double skip tipping gear and a 90ft. jib, mounted 
on travelling bogies. The main breakwater at this 
harbour contains about 1,100,000 cubic yards of 
stone rubble. Haifa harbour was completed in 
1933 ; Messrs. Rendel, Palmer and Tritton acted 














Fic. 59—TITAN CRANE FOR 


shows a ‘‘ Titan ” crane made by Stothert and Pitt, 
Ltd., of Bath, for work at. East London Harbour, 
South Africa. The working load is 40 tons at 
65ft maximum radius. The minimum radius is 
17ft., the track gauge 17ft., and the wheel base 27ft. 

The use of smaller cranes and derricks in harbour 








BLOCK - SETTING—STOTHERT 


as consulting engineers. A full description of the 
constructional work was published in these eclumns 
at the time of the official opening. 

In Fig. 62 is reproduced a photograph of a 
navigation lock under construction for the Kut 
barrage scheme, Iraq. The crane in use is a 

















FiG. 60—-15- TON STEAM DERRICK AT HAIFA HARBOUR—BUTTERS 


and waterway constructional work is well illustrated 
by the accompanying engravings, Figs. 60, 61, 
and 62, showing examples of the products of 
Butters Brothers and Co., of Glasgow. In 
Fig. 60 is shown a view of one of the break- 


Butters Brothers 7-ton travelling ““Monotower ” 
crane, and is the only travelling crane of this type 
ever constructed. For this class of work the com- 
bination of travelling gear and a complete slewing 
action enables a maximum area to be served 

















Fic. 61—5-TON DERRICK CRANE 





AT ORKNEY HARBOUR—BUTTERS 
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by the crane with a minimum of ground space. | 

Officially opened recently, the Kut barrage is 
the first great irrigation scheme embarked on by 
the lraq Government. Previously there was a 
flow in the Gharraf River only whilst the Tigris 
was in flood. The barrage at Kut has been designed 
to retain water in the Tigris to such levels that it 
can be made to flow down the Gharraf through a 
diversion canal at all times of the year. The scheme, 
briefly, comprises the construction of a mass con- 





crete barrage across the River Tigris, provided with 
a navigation lock and fifty-six openings, controlled 


the site, all material was unloaded by two derrick 
cranes of 10 tons capacity, driven by two motors, 
and fitted with jibs 100ft. long. These two cranes 
were used to feed the entire scheme, and unloaded 
84,000 tons of material, consisting of machinery, 
piles, and cement. In addition, approximately 
500,000 tons of sand and gravel were lifted by these 
two cranes fitted with two-line grabs. 

Another example of the use of hoisting equip- 
ment is illustrated in Fig. 61, showing a 5-ton 
Butters electrically driven derrick crane with a 
90ft. jib, mounted on travelling bogies at work on 








FIG. 62—7-TON TRAVELLING *“*MONOTOWER’"’ 


by sluice gates. A head regulator on the right bank 
of the Tigris above the barrage, consisting of a 
navigation channel and seven openings with sluice 
gates, controls the flow of water in the existing bed 
of the Gharraf River. The area which will be 
brought into cultivation as a result of this scheme 
is estimated at 1200 square miles, and 250,000 
cubic metres of concrete, 6250 tons of sheet piling, 
and more than 1,500,000 cubic metres of excava- 
tion were necessary. The scheme was designed by 
Messrs. Coode, Wilson, Mitchell and Vaughan-Lee, 
consulting engineers, of Westminster, and carried 








CRANE AT KUT BARRAGE—BUTTERS 


piling equipment for the Orkney harbour extension. 

A variety of cranes and other handling machinery 
suitable for contractors’ use is manufactured by 
John M. Henderson and Co., Ltd., of Aberdeen. 
For the construction of quay walls, breakwaters, 
and general harbour and dock works, derrick 
cranes are commonly employed, either fixed or 
made to travel on bogies. The last-named pattern 
is more suitable for long works such as sea walls 
and breakwaters. The firm designs and makes 
equipment of this type to lift a wide range of 
loads, mostly between the limits of “3 and 20 tons 
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Fic. 63—15-TON DERRICK CRANE AT TAKORADI HARBOUR—HENDERSON 


out by Balfour, Beatty and Co., Ltd., of London. 

We are informed by Butters Brothers and Co. 
that in conjunction with the contractor’s existing 
plant, twenty-four Butters cranes* were in use, 
with load ratings from 15 ewt. to 10 tons, of derrick, 
‘“‘Monotower” and portable patterns, driven mostly 
by electricity and steam. The derrick and Mono- 
tower cranes were used with various types of 
fixings, many being constructed to travel on tracks, 
and fitted with grabbing gear. The portable cranes 
were of a special light design to move the shuttering 
used in the concrete construction. On arriving at 





capacity. Hoisting, slewing, and derricking opera- 
tions are controlled by one man, the motive power 
being provided by steam, petrol or oil engines, or 
electric motors. Generally, the jib and stays of 
these cranes are manufactured each in two parts, 
so that they can be more easily handled and 
transported. The upright centre post is constructed 
of steel sections, braced and riveted together, the 
jib and stays being of lattice construction. Such 
a derrick crane, of 15 tons capacity, operated by 
steam, is illustrated in Fig. 63 herewith; it 
was in use with grabbing equipment or a tipping 





drum on the construction of Takoradi Harbour in 
West Africa. 

In Rye harbour a locomotive grabbing crane, 
shown in Fig. 64, was employed for excavating 
the foundations of a new sea wall. The machine 
illustrated is one of several excavators made by 
Priestman Brothers, Ltd., of Hull, and owned by 
J. B. Edwards (Whyteleafe), Ltd., engineering 
and public works contractors, of London. The 
undercarriage is fitted with wheels suitable for a 
gauge of 9ft., so that the machine spans the 
timber cofferdam. The grab excavates between 
the timbers and discharges outside them or into 














FIG. 64—GRABBING CRANE—PRIESTMAN 


jubilee wagons running on rails laid between those 
carrying the crane. With the short jib shown in 
the engraving, the grab on this machine, which has 
a capacity of } cubic yard, operates at 9ft. radius 
and to a depth of 20ft. below rail level. The weight 
of the equipment in working order is about 6} tons, 
and it is petrol/paraftin driven. If the machine is 
transferred from its rail wheel mounting to a 
creeper track undercarriage, and used with the 
same jib, it can operate navvy, trencher, and 
skimmer attachments, becoming a mobile universal 
excavator. 

Hand-operated portable cranes, such as the 
swivelling and luffing jib crane illustrated in 
Fig. 65, can be put to many uses in harbour and 
dock construction. The photograph reproduced 

















FIG. 65—PORTABLE CRANE—MORRIS 


shows a 34-ton crane manufactured by Herbert 
Morris, Ltd., lifting 2-ton loads out over the 
wall of Ramsgate harbour during constructional 
work. Besides lifting and lowering, the jib can 
be luffed in and out by means of a single 
handle connected through a_ selective  inter- 
locking gear to both movements. An arrange- 
ment of cams ensures that one movement is locked 
whilst the other is in operation. The load can be 
lowered by gravity, if desired. The slewing 
motion is operated by a separate crank through a 
worm and worm wheel. Cast steel wheels are 
fitted, the front wheels steering on the Ackermann 
principle by movement of the tow bar and towing 
post at the front of the crane. To guard against 
indiscriminate luffing a check-chain is provided 
between the jib and the central post. Once on 
the site, the balance box can be filled with scrap 
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and adjusted to the correct position by means 
of a screw adjustment underneath the box. 

A mobile type of light crane mounted on two 
wheels with pneumatic tyres, and operated from 
a power control unit mounted on a Caterpillar 
tractor is illustrated in Fig. 66. It has been 
specially designed for such work as unloading and 
setting up structural steel, and carrying it to the 
points where it will be used, for setting up tall light 
poles, placing machinery, and similar work asso- 
ciated with dock and harbour construction. Our 
engraving shows one of these cranes in operation 





parts which might foul the ropes. The capacity of | machine has been designed by T. C. Jones and Co., 


each bollard is stated to be 1} cwt. Both bollards 
can be used simultaneously, giving a total lifting 
capacity of 24 ewt., at 300ft. per minute. A 
3 /H.P. A.C. or D.C. motor drives the twin bollards 
through a worm and wheel reduction gear-box. 
Push-button starting and emergency stopping 
controls are fitted close to the operator’s hand, 
and an automatic braking device prevents the 
load running back if the current fails. The motor 
and gear-box are carried on a cast iron bed fitted 
with two front wheels, and a two-wheeled rear 

















Fic. 66—LE TOURNEAU MOBILE CRANE AND CATERPILLAR TRACTOR—OLDING 


at Staines reservoir, which is being built by John 
Mowlem and Co., Ltd. The crane can also bo 
utilised for pile driving, for which it is fitted with 
special guides ; while when provided with a 1000 lb. 
hammer, known in the country of its origin as a 
‘ skull cracker,” it has been frequently employed 
on such work as demolishing buildings and break- 
ing up concrete pavements. It is built by the 
R. G. Le Tourneau Company, Inc., of Peoria, 
Illinois, which together with the Caterpillar 
Tractor Company of Peoria, Lllinois is repre- 
sented in this country by Jack Olding and 
Co., Ltd., of 101, Grosvenor Road, London, 
S.W.1, and Hatfield, Herts. The boom, as our 
illustration, Fig. 66, indicates, built up 
of welded alloy steel tubular members, and boom 


is 

















FIG. 67—-WHARF WINCH—RANSOMES 


lengths of 20ft., 30ft., and 40ft. can be supplied, 
a 40ft. boom being shown. With a R D8 Cater- 
pillar tractor, having a designed belt output of 
about 110 belt horse-power, the type of cranc 
illustrated is designed for a vertical lift up to 12 
tons; with the smaller R D6 50 H.P. and RD7 
70 H.P. Caterpillar tractors the loads lifted are 
correspondingly less. In order to suit different 
types of ground, four types of wheels, solid steel, 
single and dual pneumatic, or tracks are avail- 
able. A six-part load line and a four-part boom 
line is generally employed, and the winding drums 
with their brakes and controls are attached to the 
rear of the tractor. 

For unloading many types of material in positions 
where cranes are not available or where the con- 
signments arrive intermittently, contractors can 
make use of winches. A portable electrically driven 
winch which is suitable for such duties, made by 
Ransomes and Rapier, Ltd., is illustrated in Fig. 67. 
The machine is weatherproof and has no projecting 


castor. The wheels are provided with solid rubber 
tyres. The winch is supplied with a detachable 
towing bar, and can be fitted with a detachable 
seat. 

Illustrated in Fig. 68 is a l-ton “ Rapid” 
slewing and self-propelling crane, mounted on 
wheels for contractors’ light railways, made by 
R. H. Neal and Co., Ltd., of Ealing. Such a 
crane is very suitable for handling concrete by 
tipping skips and other work. In smaller sizes, 














Fic, 68—MOBILE CRANE—NEAL 


when great “‘ reach ” is not necessary, light portable 
cranes of 12 cwt. or 15 cwt. capacity are also 
suitable. The last named are cheap, both initially 
and in operation, and have a lifting speed of 60ft. 
per minute or 120ft. per minute on a single line, 
when provided with a 5 H.P. engine, with a fuel 
consumption_of about 1 gallon per day. With a 
small skip a maximum working radius of 13ft. 6in. 
is obtained. No power travelling gear is provided, 
but they are portable, and weighing but 27 ewt., 
they can easily be transferred from one part of a 
contract to another. For heavier work a number 
of patterns of larger mobile cranes are made, 
mounted on rubber-tyred wheels or crawler tracks. 

A new design of mobile petrol engine driven 





contractors’ crane is illustrated in Fig. 69. This 


Ltd., of Shepherds Bush, London, to lift 1-ton 
loads on a single rope at 12ft. radius. As a result 
of previous experience in the manufacture of 8-cwt. 
and 12-cwt. cranes, the firm has paid particular 
attention to several points in the design of medium- 
capacity mobile cranes, with the result, it is 
claimed, that the new model and 2-ton, 3-ton, and 
5-ton cranes shortly to make their appearance, 
incorporate a number of features which in practice 
should be found of value. As an example, Messrs. 
T. C. Jones have standardised the lifting radius 
at 12ft. for all the range. No return block is fitted, 
unlike most mobile cranes, for the reason, we are 
informed, that, especially in deep excavations, a 
double rope usually twists. Therefore a single rope 
lift is standardised. Nevertheless, in an emergency 
a 2-ton load can be lifted at 8ft. radius by employ- 
ing a return block, and under these conditions the 
crane is still stable. 

On many cranes of this type the hook not infre- 
quently declines to lower by gravity, and every 
crane user knows how irritating it is to find that 
the hook is perhaps 15ft. from the ground and will 
not come down without actually pulling the rope 
off the barrel. Attempts are sometimes made to 
overcome this difficulty by increasing the weight 
of the “ baby,” resulting, of course, in a corre- 
sponding reduction in the net capacity of the 
crane. In the crane illustrated, a device, known 
as an unwinding clutch, is so arranged that it 
comes into operation by pushing the lowering 
control lever a little harder, and thereby over- 
comes the difficulty. We are informed that most 














Fic. 69—MOBILE CRANE—JONES 


of the castings used for the crane are of steel and 
made in the firm’s works, where there is a steel 
foundry. 

Power is supplied by a twin-cylinder Lister 
petrol engine with an output of 10 B.H.P. at 1250 
r.p.m. Alternatively, an oil engine can be fitted. 
The lifting speed is stated to be 65ft. per minute ; 
slewing, 3 to 4 r.p.m.; travelling, about 2 m.p.b.; 
luffing is effected manually. The drive is trans- 
mitted by means of a roller chain and steel gears, 
over which suitable guards are arranged for the 
protection of the driver. With a few exceptions, 
all the shafts are mounted on self-aligning ball 
bearings in dustproof housings, and all the bearings 
are lubricated by grease gun, the less accessible 
nipples being grouped. Hoisting, travelling, and 
slewing motions are operated independently by 
friction clutches with renewable Ferodo linings, 
and brakes are fitted to all the motions. One 
hand lever suffices for the operation of the winch, 
providing hoisting motion, gravity lowering for 
heavy loads, and high-speed power lowering, as 
mentioned above, for very light loads. 

The main frames, both of the revolving super- 
structure, and of the chassis, are constructed of 
welded steel sections securely gusseted to resist 
deflection, and the chassis has diagonal bracing to 
resist stresses caused by travelling over uneven 
ground. The standard jib is 18ft. long, and is of 
welded lattice steel construction, braced with 
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angles and plates. The chassis is fitted with axles 
mounted on ball bearings. Two wheels take the 
drive and the other two wheels are steered from the 
operator’s position on the revolving superstructure. 
The crane can be mounted on pneumatic or solid 








FIG. 70—PLATFORM HOIST—NEAL 


tyres or on rail wheels, and the larger models, soon 
to be placed on the market, can also be mounted on 
crawler tracks. In our illustration the crane is 
shown on rails on contracting work. 

An interesting item of contractor’s equipment, 
which could be applied to certain harbour and dock 
works, where materials must be raised to a con- 
siderable height, is the platform hoist illustrated 
in Fig. 70, made by R. H. Neal and Co., Ltd. Of 
course, its primary application is in the construc- 
tion of buildings. Of special interest is the tubular 
construction of the mast, which is arranged to be 
fixed by means of a single mounting bolt at every 
8ft. of height. The height of the mast can be 
increased stage by stage to a total height of 250ft. 
A suitably designed carrier on which the platform 
is mounted is guided by the mast, and an arrange- 
ment is provided for swinging the platform 
through 180 deg. for unloading at any height. The 
hoist illustrated is capable of raising two barrows 
of concrete or other material weighing up to 10 cwt. 
at 120ft. per minute by means of a geared winch 
which is provided with a safe load-sustaining 
mechanism. 


CONVEYORS AND GRADERS 


An item of equipment which can be put to use 
by contractors for a variety of purposes, apart from 
handling material on dock and harbour works, is 
the Robins portable conveyor, manufactured at 
the Fraser and Chalmers Engineering Works at 





Erith, Kent. As shown in the accompanying half- 
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edges of the belt, and in consequence a life three} as shown in Fig. 71, but-in the two larger models 


times as great as with a flat belt is usual. 
machines are supplied in four standard sizes, 20ft., 


25ft., 30ft., and 35ft. long, fitted -with belts 16in.} Fig. 72. 


The | it is arranged underneath. 


A cross section of the conveyor is reproduced in 
The troughed belt is shown returning 


wide. For driving purposes, either petrol/paraffin | flat under the protection of an arched self-cleaning 





engines or electric motors can be used, with outputs 
ranging from 1} to 5 B.H.P., according to the size 
of the conveyor. The recommended belt speed is 
150ft. per minute, and it is stated that the capacity 
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FIG. 72—ROBINS CONVEYOR—FRASER 


is 40 tons per hour of material, weighing 50 lb. 

per ¢ubic foot, if fed to the machine at that rate. 
For supporting the belt three-pulley trough type 

idlers, made of cast iron with self-lubricating bush- 


FiG. 71—ROBINS PORTABLE 








CONVEY OR—FRASER 


frame, consisting of a semi-circular rolled steel 
section, stiffened throughout its length and braced 
with suitable cross ties at intervals. This frame 
completely covers the return belt and lower 
mechanism, protecting them against accumula- 
tions of dirt, and helping to maintain clean pulleys 
and a straight-running belt. The boot at the lower 
end of the conveyor is of wedge-shaped steel con- 
struction with cast iron lugs to carry the weight. 
It entirely encloses and protects the tail pulley, 
and has a rectangular opening for feeding the 
material to the belt. Moreover, its low, flat shape 
enables the boot to be readily pushed into the base 
of a pile. 

For handling all kinds of loose material—sand, 
gravel, cinders, and so forth—Herbert Morris, 
Ltd., of Loughborough, manufactures several types 
of portable conveyor. The example illustrated 
in Fig. 73 is the firm’s standard model, which is 
claimed to have a capacity only limited by the 
amount of material that can be shovelled into it. 
A large hopper helps to make easy the feeding 
operation, and an extension of the hopper, in 
the form of side guards, reaches more than half- 
way up the conveyor, for retaining the material 
on the belt. The machine is constructed with a 
welded frame, with, it is claimed, a good weight 
distribution, so that it can be easily manceuvred. 
The belt, of tough rubber, can be cleated or plain ; 
it is 18in. wide and runs at a speed of 150ft. per 
minute. Pressure lubrication is provided for the 
belt idlers. The power unit, which can take the 
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FIG. 73—PORTABLE CONVEYOR—MORRIS 


tone engraving, Fig. 71, the conveyor is fitted with 
a troughed belt, so that the load can be carried 
without the aid of skirt boards. We are informed 
that, in addition to this advantage, the use of a 
troughed belt eliminates wear and damage to the 


ings running on cold rolled steel axles, are pro- 


vided, and at the head and tail ends. there are 
In the 20ft. and 
25ft. machines the drive is taken from an engine or 
motor arranged on the upper side of the conveyor, 


bend pulleys and return idlers. 








FIG. 74—CONVEYOR WITH ADJUSTABLE BOOM—MORRIS 


form of an electric motor or a petrol engine, is 
mounted under the boom, protected on all sides 
by an enclosure, which is provided on the under- 
side with openings for ventilation and furnished 
with doors for access to the motor, The power 
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required is stated by the firm not to exceed 2 H.P. 

Another type of Morris conveyor, fitted with 
an adjustable boom, is shown in Fig. 74. In 
this case the boom can be raised or lowered, its 
full height being 15ft., and the lowermost position 
being 5ft. Two detachable cranked handles, one 
on each side of the conveyor, control the move- 
ment of the boom. The conveyor is arranged in 
the application shown in the engraving to swivel 
round a pivot at the feed end, for which purpose 
the road wheels can be swivelled into a position 
tangential to the radius from the pivot point. 
The chief advantage of the adjustable boom is in 





End pulleys of large diameter are mounted on mild 
steel spindles, supported in ball-bearing  self- 
aligning plummer blocks of dustproof construction. 


Tension boxes are arranged at each end to adjust 


the tension of the belt and maintain alignment. 
Of indiarubber and canvas, the belt is sufficiently 


flexible to trough on the carrying side ; suitable 
supports are arranged for the return belt. At the 


receiving end a sheet metal hopper is arranged to 
direct the material on to the centre of the belt and 
to prevent side spillage taking place. 

The machine can be driven by an electric motor 
or by a petrol engine, mounted on a superstructure 























FIG. 75—PORTABLE CONVEYOR—RITCHIE ATLAS 


handling fragile or powdery materials, when the 
drop from the end of the conveyor can be reduced 
to a few inches. In this way fragile loads are 
kept intact and light materials do not scatter or 
blow away. Low roofs and beams can be cleared 
and the conveyor can be made to deliver into 
out-of-the-way places in a manner which would 
be impossible without an adjustable boom. The 
boom is fully adjustable without, of course, altering 
the tension of the belt. 

In addition to a range of portable cranes of 
6 ewt., 12_ewt., and 15 ewt. capacity, which can be 





over the feeding end. In the engraving the engine 
is shown water cooled ; we are informed, however, 
that the latest practice of the firm is to fit air-cooled 
engines. Power from the driving unit is trans- 
mitted to the head shaft by a series of Renolds 
chain reductions, mounted on sprockets machine 
cut from solid blanks. The sprockets are mounted 
on mild steel spindles carried in self-aligning 
plummer blocks. 

The conveyor illustrated is fitted with an 
elevating mast so that the height at the point of 
discharge can be varied between a minimum of 


uniform rate of loading the 16in. belt is stated to 
carry 40 tons per hour, the 20in. belt 60 tons, and 
the 24in. belt 80 tons. 

For the speedy handling of sand, gravel, stone, 
earth and other loose material, another machine 
is the portable belt loader illustrated in Fig. 76. 
It is made by Frederick Parker, Ltd., of Leicester, 
in several sizes, each self-contained units. We are 
informed that one of the most popular sizes has a 
belt 14in. wide, with a fixed discharge height of 
8ft. 6in. This machine is claimed to be easily 
capable of handling 30 to 35 cubic yards per hour. 
The motive power is provided by a 2 H.P. Lister 
petrol engine, which is conveniently situated and 
totally enclosed within a steel housing ; neverthe- 
less, the mechanism is readily accessible. The 
loader is mounted on 3ft. diameter wrought iron 
wheels, which are arranged in such a position 
that a good balance exists when the machine 
is in the towing position. The distance between 
the centres of the belt drums is 25ft., and the 
belt itself is provided with cleats to prevent the 
possibility of material slipping backwards. 
At the feeding end, as can be seen in the 
engraving, there is a low loading hopper. In 
another model of this range of conveyors the dis- 
charge height can be adjusted to a maximum of 
12ft. 

Another portable conveyor, which is constructed 
so that it can be towed by a lorry, is manufactured 
by Spencer (Melksham), Ltd., of Melksham, and 
illustrated in Fig. 77. It is equipped with rubber- 
tyred road wheels, and in its construction much use 
has been made of welded joints, whereby, we are 
informed, rigidity and consequent freedom from 
vibration is obtained. It is representative of a 
range of conveyors made by the firm for use in 
work where fixed conveying plant cannot be used, 
and therefore it is suitable for many purposes in 
contracts involving the handling of loose material. 
The machines are usually made with a troughed 
rubber and canvas belt up to 24in. wide, in lengths 
up to 40ft. between the belt drum centres, and are 
generally driven by petrol engines. For conveying 
material over fairly long distances, two, three, or 
more conveyors can be linked, one supplying the 
power and the others being driven from it, so as 
to provide one long conveyor. 

We have described above several portable loaders 
and conveyors. Another machine of similar type, 
made by Goodwin, Barsby and Co., Ltd., of 
Leicester, is illustrated in the accompanying 
engraving, Fig. 78. It is a special design evolved 
from the firm’s standard model, in which the chief 
difference is the provision of an adjustable head, 
so that the delivery height can be varied at will. 
It will be noted from the engraving that the lower 
or hopper end of the machine is amply protected. 





A troughing belt is provided fitted with cleats, 





























FIG. 76—PORTABLE CONVEYOR—PARKER 


hand operated or driven by petrol engines or 
electric motors, the Ritchie-Atlas Engineering 
Company, Ltd., of Glasgow, manufactures several 
types of portable belt conveyors, such as that 
illustrated in Fig. 75. The conveyor consists 
of a steel structure, braced and cross-braced to 
prevent twisting, on which at frequent intervals 
are fitted troughing units made up of cast iron 
rollers mounted on hollow spindles carried in cast 
iron brackets. Roller lubrication is effected by the 
Stauffer system, the lubricant being fed to the 
centre of the bearing and exuding at the sides, so 





that no dirt or grit is carried to the running faces. 


7ft. and a maximum corresponding to an angle of 
30 deg. Control of this operation is by means of a 
hand-operated self-locking worm gear winch fitted 
with ball bearings and ball thrust washers. Swivel- 
ling axles for the wheels enable the machine to be 
moved in a direction at right angles to the direction 
of the belt. When the axles are locked in an 
intermediate position the conveyor can be moved 
in a circular path with the hopper as centre. The 
wheels are fitted with pneumatic tyres and Timken 
bearings. Conveyors of this-type are made in 
lengths varying from 2Ift. to 39ft., with belt 
widths of 16in., 20in., and 24in.- When fed at a 





FIG. 77—PORTABLE CONVEYOR-—SPENCER 


so that the loader can be operated at considerable 
angles with round gravel, sand, or chippings. The 
standard machines, which are not adjustable for 
height of delivery, are made with belt drum centres 
20ft., 25ft., and 30ft. apart, and furnished with 
belts 16in. wide. Each size is capable, it is stated, 
of handling 20 to 30 tons of material per hour, the 
two smaller sizes requiring 2 H.P. and the larger 
24 H.P. The motive power can be supplied by a 
petrol engine or an electric motor. When the 
machines are used for-certain purposes, such as 
building stock piles and so forth, the wheels can 
be arranged so that the complete machine can be 
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Olding and Co., Ltd., of 101, Grosvenor Road, 
London, S.W. 1. 


DUMPERS AND SCRAPERS 


An interesting plant made by John M. 
Henderson and Co., Ltd., of Aberbeen, is shown 
in Fig. 80. It is a combined excavating 
and spreading scraper in which an excavator 


traversed with the loading end as the centre of a 
circle. 

For road-making another type of machine, 
which has been frequently employed on work in 
connection with harbour and waterway schemes, is 
the Caterpillar elevating grader, which we illustrate 
in Fig. 79. The machine shown, which is an ingeni- 
ous combination of a disc plough and a belt con- 




















FIG. 78—-PORTABLE CONVEYOR WITH ADJUSTABLE HEAD—GOODWIN 


bucket takes the material up a ramp and delivers 
it by means of a chute to a second bucket for 
spreading. The engraving shows the head mast 
and ramp of a plant of 3 cubic yards capacity 


veyor, has a designed output of 350 cubic yards 
of earth per hour, and it is pulled by an RD8 
Caterpillar tractor. It is working on the Staines 
reservoir contract, and the wagons which are being 











FIG. 79-ELEVATING GRADER AND DUMP WAGONS—OLDING 
filled are of the 10 cubic yard side-dump Athey| supplied to Sir Lindsay Parkinson and Co., Ltd., 
type with hydraulic control. They were supplied| for excavating and spreading material from the 
by the Athey Truss Wheel Company, of Chicago, | Humber, in connection with the construction of a 
which is represented in this country by Jack! new fish dock at Grimsby. 


An effective means of replacing narrow-gauge 
track and skips, motor-lorries, and other forms of 
transport for short-distance haulage of loose 
material on contracts involving excavation work, 
is to make use of one of several types of motor 
dumper available. In Figs. 81 and 82 we 
illustrate a new 2} cubic yards capacity machine 
of this type, manufactured by Marshall, Sons 
and Co. (Successors), Ltd., of Gainsborough. 
In the construction of this dumper the firm has 
made use of the single-cylinder oil engine and 
transmission unit already successfully used for 
propelling the agricultural tractor which has been 
on the market for some time. The power unit 
has been designed by the firm, unlike the average 
type in commercial use, for the special purpose of 
agricultural tractor use, which is almost akin to 
that of dumper propulsion. On the score of 
economy, it is stated that it is possible to run the 
engine a full day on average dumping work on 
approximately 3 gallons of fuel, which costs in 
this country, if bought in reasonable quantities, 
about 6d. a gallon. For the sake of comparison 
the figure given for a similar amount of work 
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FIG. 80—EXCAVATING SCRAPER—HENDERSON 


with a petrol dumper of equivalent size is at least 
10 gallons of petrol. 

Careful attention has been paid by the firm in 
designing the vehicle so that the centre of gravity 
shall be low, the wheel track wide, and the wheel 
base long, with the result that it is a stable machine 
when working on steep inclines and uneven surfaces. 
The distribution of load between the driving and 
steering wheels is stated to be such that the driving 
axle at all times carries sufficient load to obtain 
good adhesion, and yet there is always sufficient 
weight on the steering wheels to prevent them 
leaving the ground, whatever may be the incline 
on which work is being done. 

For propulsion, as mentioned above, the machine 
is furnished with a single-cylinder oil engine. Ithasa 
bore of 6}in. and a stroke of 9in., andi s governor- 
controlled throughout the speed range. The 
lubrication system comprises a gear-driven oil 
pump and a readily removable filter, and the 
injection equipment consists of a pump and injector 
of C.A.V.-Bosch manufacture. To ensure a clean 
fuel oil supply a large compound fabric fuel filter, 





easily and quickly removed for cleaning, is mounted 

















Fics. 81 AND 82—LOADING 








AND TIPPING 2%,- YARD MOTOR DUMPER—MARSHALL 
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in an accessible position. A  thermo-siphon 
cooling system with a fan and a radiator in four 
sections, each independently removed for cleaning, 
with a total capacity of about 9 gallons, and a 
fuel tank of 9 gallons’ capacity, are fitted. For 
cleaning the combustion air, there is a large oil 
wetted fabric air filter, which is readily cleaned 
and is claimed not to restrict the flow. 

The controls are grouped conveniently around 
a comfortable driver’s seat. Although the engine 
speed can be varied through a wide range, it is 
at all times under the control of the governor 
and therefore does not require the constant 
attention of the driver, enabling him to give full 
attention to steering the dumper when working 
on rough or difficult ground. The governor control 
is, nevertheless, mounted in a position which is 





automatic in action. The scraper shown has a 
working capacity of 12 cubic yards, and the sides 
of the bowl are carried to a height of 4ft., with an 
area for the bottom of the bowl of 4ft. 5in. by LOft. 
It has a cutting blade with a length of 10ft., with a 
thickness of #in., and a depth of 10in. _ It is rever- 
sible and both edges are specially hardened. The 
pneumatic-tyred wheels run on large diameter 
Timken bearings. Hyatt bearings are used for the 
sheaves, the wheels of which have a diameter of 
9}in. The independent control of the apron and 
tailgate makes it possible to deal effectively with 
a wide range of materials ranging from loose 
materials like dry sand, gravel, and silt, hard 
materials such as loam and clay, and semi-liquid 
mud as illustrated; whilst the scraper with 





its high apron lift can also load boulders and 


dredger. The amount of fuel used for seven days, 
working twenty-four hours per day, works out at 
about seventy gallons per twenty-four hours. 
The above-mentioned firms are represented in this 
country by Jack Olding and Co., Ltd. 


EXCAVATORS AND SHOVELS 


In Fig. 85 there is shown a Muir-Hill }$ cubic 
yard capacity mobile loading shovel. This 
machine, manufactured by E. Boydell and Co., 
Ltd., of Manchester, especially if used in conjunc- 
tion with a dumper, several sizes of which also 
form part of this firm’s products, is suitable for 
many handling operations in connection with 
contractors’ work. 

Power is supplied from a four-cylinder engine, 
with an R.A.C. rating of 27-2 H.P. It is equipped 














FiG. 83—Le TOURNEAU “ CARRYALL"’ 


convenient for adjustment. Three forward gear 
ratios and a reverse gear give approximate speeds 
of 5, 7, 11, and 3? m.p.h., respectively. The 
transmission is through heat-treated nickel-chrome 
steel gears mounted on nickel-chrome steel shafts, 
running on ball and roller bearings. The final 
drive .is through a large differential gear fitted 
with four star bevel wheels running on phosphor- 
bronze bushes. All the gears, including the 
differential, are enclosed in a dustproof oil bath 
casing. The drive is taken up through a multi- 
spring cone clutch. 

Two independent braking systems are arranged. 
One operates from the clutch pedal and therefore 
brings the dumper to a standstill as soon as the 
pedal is depressed. The other is an internal 
expanding hand brake operating on the driving 
axle final gear shaft. All exterior working parts 
of the dumper requiring lubrication are fitted 
with the “ Tecalemit” high-pressure greasing 
system. 

The skip is of strong welded steel construction, 
braced by means of angle and channel sections. 
It is mounted on heavy channels which run down 
each side of the engine and transmission unit, 
and is controlled by swivel links, released by 
hand. The unloading and return motions of 
the skip are each effected by gravity, either on 
level ground or on any reasonable gradient, 
without the assistance of special devices. The 
internal shape of the skip is perfectly smooth 
and without pockets or unnecessary corners, 
resulting, it is claimed, in a clean tip under all 
circumstances. 

A useful machine, designed by the Le 
Tourneau Company and hauled by a R D 8 Cater- 
pillar tractor, is the 12 cubic yard Y R “ Carryall ” 
scraper, which is operated from the rear of the 
tractor by a control mechanism similar to that 
employed for the crane above. described. Our 
illustration, Fig. 83, shows one of these combina- 
tions in operation during the construction of the 
Staines reservoir, as will be seen from the engrav- 
ing. The tractor and scraper are working in 
liquid mud, which reaches up to the centres of the 
tracks and the wheels. Ability to work under 
such conditions is a tribute not only to the robust 
design of the tractor andscraper, but to the effective- 
ness of the dust and mud seals, consisting of self- 
adjusting bellows which are kept in position by 
coiled springs, and are self-lubricating and fully 
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BY TRACTOR—OLDING 


other bulky material. A further example of 
American machinery for contractor’s work in 
connection with waterways is the La Plante- 
Choate angledozer, shown in Fig. 84, which is 
attached to a 50 H.P. Caterpillar tractor. It is a 
multi-purpose tool which, the makers claim, can 
equally well be employed for pushing, digging and 
clearing, also levelling and back-filling. As may 
be seen from the engraving reproduced, the tractor 
and angledozer are mounted on one frame, which is 





of welded box construction. Spring mountings 


FIG. 84—LA PLANTE-CHOATE ANGLEDOZER—OLDING 


with cast-iron pistons and gives a torque of 
159 foot-pounds at the low speed of 800 r.p.m. 
The bore is 4}in. and stroke 5in., and it can be 
used either with petrol or paraffin. For travelling 
purposes the gears are of the customary pattern, 
providing three forward ratios and one reverse. 
The rear or driving axle is semi-floating and 
provided with a four-pinion differential. The 
unit is mounted on heavy-duty wheels with 
pneumatic tyres of various sizes, to suit different 
ground conditions. Built of rolled steel channels 

















FIG. 85—MOBILE LOADING SHOVEL—BOYDELL 


are used to absorb shock. The machine is worked 
by a simple hydraulic control which also locks the 
blade in any desired position. The blade has a 
high lift and is reversible, and it can be tilted in 
order to reverse the angle of delivery. The 
machine we show is engaged in the work of con- 
structing a levee around Lake Okeechobee, near 
Clewiston, Florida, work which was carried out 
by the Engineer Corps of the American Army. It 
is shown smoothing and levelling the material 





which has been pumped out of the lake by the 


and angles, the main frame is cross braced, so 
as to give a rigid mounting for the shovel. The 
bucket beam is pivoted at the centre, so as to give 
a low overall height ; it is constructed from rolled 
steel channel sections, cross braced, and heavily 
trussed with angle sections. 

For operating the shovel the drive is taken 
by sprockets and a roller chain to an intermediate 
shaft, which runs at half engine speed. Thence 
the drive is transmitted to the winding drum by 
means of two friction pulleys. Both winding drums 
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and intermediate shaft are carried in phosphor- 
bronze bearings in a rigid frame, which is furnished 
‘with an easy means of adjustment for the roller 
chain. Bonded asbestos-lined brakes are provided 
for the winding gear. The bucket beam is operated 
by the winding gear through a }in. diameter 
steel wire rope, arranged to give a four-to-one 
purchase. All the pulleys and winding gear are 
situated at the rear of the machine, a position 
which tends to reduce wear when handling abrasive 
material. A further point in this connection 
is that none of the wearing points are welded in 
place, and therefore such items as blades, skids, 
bucket side reinforcements, and so forth, are 
readily renewable. A single lever controls the 
lifting, lowering, or handling of the bucket, and 
a patented overrun brake gear applies brakes 
automatically on the winding gear drum imme- 
diately the bucket touches the ground, thereby 
assisting in avoiding the unwinding of loose rope. 

The machine is fitted with a patented bucket 





















































Ransomes and Rapier, Ltd., of Ipswich, is repro- 
duced in the accompanying engraving, Fig. 86. 
It has a capacity of 24 cubic yards and is shown 
arranged for electrical operation on the Ward- 
Leonard system. Of course, this type of machine 
can be equally well driven by steam or a Ward- 
Leonard oil-electric set, and it can be made as a 
shovel or a dragline. The weight in working order 
is 76 tons, when arranged as a shovel. Three 
widths of crawler are available, namely, 2ft. 8in., 
3ft., and 3ft. 6in., with respective bearing areas of 
75, 84, and 98 square feet, and therefore the bear- 
ing pressure can be arranged to suit the type of 
ground on which the machine is to work. The 
hoisting speed at full load is 120ft. per minute, 
the hoist bail pull 20 tons, and the crowd thrust 
8-8 tons. 

In this Supplement we are unable by reason of 
space considerations either fully to illustrate or 
to give a complete description of many of the inter- 
esting points in the design of this machine, and 





voltage motor speed, it follows that high torque 
is obtained at low speed and low torque at high 
speed—the ideal condition. In addition, the 
generator characteristics ensure that the maximum 
current taken by any motor is limited to such a 
value that no high momentary peaks occur on the 
power line; furthermore, the maximum torque 
exerted by the motor is limited so that the 
machinery and structure is protected against exces- 
sive overload without the use of relays or reliance 
on the judgment of the driver. 

With Ward-Leonard electric drive there are no 
starting losses each time the motors are switched 
in, for the commutator circuits are permanently 
closed. For this reason and because all lowering 
and braking operations are controlled through a 
regenerative system, current consumption is stated 
to be low. The induction motor driving the gene- 
rator set works at a high power factor, averaging 
about 0-9. Each motor is geared directly to its 
motion, and therefore flexible couplings and slipping 
Further advantages 
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FIG. 86—2'2- CUBIC YARD CAPACITY MECHANICAL EXCAVATOR WITH WARD-LEONARD CONTROL—R. AND R. 


the front, it immediatey tilts backwards as the 
bucket rises, so that the material is thrown well 
back and spilling over the front edge is avoided. 
This action is comparable to the effect of bearing 
down on the haft of a hand shovel before lifting. 
Mild steel plate and heavy tool steel for the 
blade and wearing plates are the materials used 
in its construction. 

Careful study has been given to the balance 
of the machine, both in relation to travelling and 
shovelling. It is claimed that there is always 
sufficient weight on the driving wheels to ensure 
that the bucket is forced well into the material 
without wheel spin taking place, and the centre 
of gravity has been kept low, resulting in a good 
measure of stability. .The overall height of the 
standard model is 8ft. 4in. in the travelling 
position, and the turning circle is 21ft. diameter. 
The weight of the complete machine is approxi- 
mately 4 tons 6 ewt.2 qr. As an alternative to the 
standard } cubic yard door-discharge-type bucket, 
the machine can be provided with a ? cubic yard 
bucket of either the door-discharge type or a 
tipping type, for handling lightand bulky materials. 
The average rate of loading for these machines is, 
we are informed, 45 tons per hour. 

For digging and shifting material on large con- 
tracts frequently the most economical method is 
by the use of a large mechanical excavator. The 
general arrangement of such a machine, made by 


ence to the drawing shows that the operating gear 
is compactly laid out, with the driver’s position at 
the front of the machine, providing a full view of 
the work. For efficient excavator operation, 
maximum effort must be exerted at slow speeds 
with quick acceleration up to high speeds under 
light loads. Also for heavy digging maximum 
effort must be obtained right up to the stalling 
point, and the stalling of any motion must not 
damage either the machinery or the control gear. 
With steam machines Messrs. Ransomes and Rapier 
meet these conditions by fitting separate un- 
governed steam engines to each motion. When, 
however, electric power is available, Ward- 
Leonard equipment can, it is claimed, give with 
greater economy the required characteristics which 
steam machines provide. 

In the “ Rapier’ Ward-Leonard arrangement 
the equipment operates on a D.C. variable voltage 
with field control system in which separate motors 
for the hoist, crowd, and slew motions are con- 
nected in closed armature circuits with separate 
generators. The generators are driven by an induc- 
tion motor from the main supply, and are mounted 
on a common bed-plate forming a single unit at the 
rear of the machine. A separate motor generator 
set is used for exciting the field. The important 
consideration is that maximum current is obtained 
at low voltage and maximum voltage at low current, 


are that simple drum controllers handle only small 
shunt currents ; rapid operation of the controllers 
cannot damage the machinery or electrical equip- 
ment ; and there is no complicated contactor gear. 

When fitted with an oil engine, the electrical 
equipment is similar, the oil engine replacing the 
high-tension collector gear, induction motor and 
starter of the electric machine. The drive between 
the oil engine and generator set is by V ropes. 

The Ward-Leonard equipment fitted as standard 
consists of an induction motor rated at 100 H.P 
at 1460 r.p.m., 3000/3300 volts, three-phase, 
50 cycles, driving three direct-current generators, 
one each for hoist, rotate and crowd motions. 
The machines are mounted in line as one unit on a 
common bed-plate. The motors and generators 
are continuously rated at 40 deg. Cent. tempera- 
ture rise, at 55, 20, and 20 kW for hoist, rotate, 
and crowd generators respectively. The exciter 
set consists of a 10 H.P. squirrel-cage motor directly 
coupled to a 6-kW, 125-volt generator. The motor 
runs on 440 volts three-phase supply transformed 
from the main 3000/3300 volts supply by an 
auxiliary power transformer. 

As mentioned above, space requirements pre- 
clude a full description of the shovel illustrated. 
Brief mention ought to be made, however, of the 
construction of the bucket as one of many interest- 
ing design features. The body of the bucket con- 








so that. as current produces motor torque, and 


sists of a manganese steel front casting bolted to 
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an alloy. cast steel back. Bucket teeth are of 
manganese steel in the form of long shanks riveted 
to the bucket and fitted with reversible points, 
which can be of the firm’s patented self-sharpen- 
ing type fixed to the shanks by single taper bolts. 
These points can be reversed or renewed in a few 
minutes. The self-sharpening teeth are made with 
concave surfaces on the undersides, so that sharp 
cutting edges are retained as wear takes place. 





ing pressure exerted by even small machines on 
crawler tracks, and to be less than one-fifth of that 
of very large machines. 

Recent improvements in the construction of 
draglines made by this firm include the provision 
of three types of* buckets—a light large-capacity 
bucket for very soft material, a medium weight 
bucket for average material, and a strong and 
heavy bucket for difficult materials, such as blasted 





and depth of cut. For instance, an average size 
of machine, weighing 5U or 60 tons, can, when 
fitted with a boom 70ft. long, excavate to a maxi- 
mum depth of 80ft. to 100ft., depending upon the 
nature of the material, but it is equally effective 
in a cut only a few feet deep. 

The crawler-mounted dragline is well known to 
most users of excavating machinery, but the 
Bucyrus-Monighan walking dragline, although well 














Within recent years Ruston-Bucyrus, Ltd., of 
Lincoln, in conjunction with the associated firm, 
the Bucyrus-Erie Company, of South Milwaukee, 
U.S.A., has built many dragline excavators of 
special types for various purposes, including the 
construction of waterways, harbours, and docks. 
Amongst other considerations, the question of 
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FIGS. 87 AND 88-WALKING DRAGLINES—RUSTON 


rock. It has been found that by using welded 
booms, the operating radius and digging depth can 
be increased, for a longer boom can be fitted. 
There is also noticeable an increase in the number 
of large draglines, even those weighing up to 600 
tons, provided with oil engines as the motive power, 
for the reason that frequently these machines are 
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known in America and certain other parts of the 
world, has only recently been placed on the 
British market. About 600 Bucyrus-Monighan 
machines are in use in America, including about 
100 on the Mississippi levees and in Nigeria there 
are six at work in the tinfields. In Fig. 87 a 
walking dragline is seen at work in America. The 
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FiG. 89—ARRANGEMENT OF WALKING DRAGLINE—RUSTON 


bearing pressure on the ground is of great import- 
ance for draglines, since frequently they are 
required to work on very soft ground. In order to 
reduce the bearing pressure in some cases specially 
long crawler tracks are used, or in place of crawler 
tracks Ruston-Bucyrus, Ltd., has designed an 
excavator with a.“ walking ” device, providing a 
bearing pressure as low as 5 1b. per square inch. 
This figure is stated to be much less than the bear- 


required to work in out-of-the-way places, where 
electricity is not available, and even coal and suit- 
able water for steam boilers are difficult to obtain. 
We are informed by Messrs. Ruston-Bucyrus that 
these improvements make the dragline a very 
suitable means for excavating for dock and harbour 
construction, for this class of machine is adaptable 
to varying working conditions not only as regards 





material to be excavated, but also in the width 
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machine belongs to the Columbia Construction 
Company, and was used in the construction of the 
Bonneville dam in the Columbia River develop- 
ment scheme. In Fig. 88 is reproduced a photo- 
graph of another of this type of machine used in 
the construction of the Albert Canal in Belgium. 

As mentioned above, the chief advantage claimed 
for this type of walking motion is the exceedingly 
low bearing pressure on the ground. The figures 
quoted are from 5 Ib. to 7 Ib. per square inch, or 
only about half the pressure exerted by small 
machines on crawler tracks, and many times less 
than that of large machines, which exert pressures 
as high as 40 lb. per square inch, and therefore 
usually require timbers or mats under the tracks 
to reduce the pressure to a reasonable figure. 

In view, of the special suitability of the machine 
for dock, harbour, and waterway excavation on 
large contracts where draglines can be profitably 
employed, we give below a brief description of the 
machine and its walking mechanism. A general 





arrangement drawing of the machine and details 
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of the walking mechanism is shown in Fig. 89, 
and another view of the walking device is repro- 
duced in Fig. 90. 

When operating as a dragline the frame on which 
the power unit and the machinery are mounted 
revolve on a large circular base, which rests upon 
the ground and supports the machine during all 
excavation operations. The size of the base 
varies, according to the size of the machine, from 
about 26ft. to 36ft. in diameter, resulting in the 
low bearing pressures mentioned above. On each 
side of the main frame of the machine is mounted 
a large shoe or raft, which can be lifted well clear 
of the ground when the machine is digging or 
swinging. Referring to the detail of the walking 
mechanism in Fig. 89, the device is composed 
of three major operating parts on each side of 
the machine, consisting of a cam, a cam track, 
and a shoe in a self-contained unit. In order to 
make the machine travel in any direction, the 
revolving upper portion is rotated so that the 
boom points in the opposite direction to that in 
which travel is required. When the direction of 
travel has been determined, the operator engages 
the walking gear by means of a jaw clutch and 
power is applied to the cams on each side. As 
soon as the cams begin to rotate, the two shoes are 














FIG. 90—-WALKING MECHANISM—RUSTON 


simultaneously lowered on to the ground, and the 
weight of the machine is partly transferred from 
the base to the shoes. As the cams are still further 
rotated, the machine and its base are lifted and 
tilted, and the shape of the cam track then pro- 
duces a forward motion of 6ft. to 7ft., a distance 
equal to the throw of the cams, the rear portion of 
the base meanwhile trailing upon the ground. It 
should be made clear that the walking action does 
not completely lift the machine off the ground, but 
merely raises one edge of the circular base, and 
the machine slides on the opposite edge to com- 
plete the step. The advantage of this motion is, 
that suction under the base when working on soft 
wet ground is thereby broken. As the base comes 
to rest upon the ground, continued motion of the 
cams picks up the shoes and carries them over and 
forward for another step or cycle. After the 
machine has made the required number of steps, 
the clutch is released and a brake is applied to hold 
the shoes in the highest position above the ground, 
so that they are well clear when swinging the 
machine. 

Because the circular base of the machine rests 
upon the ground during digging, the centre of 
gravity is kept very low, and this point, together 
with the low bearing pressure, is claimed to provide 
a good measure of stability in operation. 

We are informed that Ruston-Bucyrus, Ltd., is 
now manufacturing the walking dragline under the 
name Ruston-Bucyrus-Monighan. It is made in 
a range of sizes varying in weight from about 
100 to 1200 tons. The largest machine in the 
range, incidentally the biggest dragline in the 
world, is fitted with booms from 200ft. to 250ft. 
long, carrying buckets from 15 to 10 cubic yards 
capacity, depending upon the length of the boom. 
This machine is electrically operated by means of 
Ward-Leonard control. The largest oil-engined 
machine weighs about 600 tons, and is fitted with 
booms 140ft. to 175ft. long, in conjunction with 
buckets varying from 11 to 9 cubic yards capacity. 
The oil engine fitted has an output of 600 B.H.P. 
When an oil engine is fitted the swing motion is 
operated by an electric motor with variable voltage 
Ward-Leonard control. The input to the motor is 
supplied from a generator coupled to the oil engine. 
If electric current is available and is preferred, an 
electric motor can be substituted for the oil engine, 
or, alternatively, full Ward-Leonard control can 
be supplied, as on a machine which the Ruston- 
Bucyrus Company has on order for Stanton Iron- 
works Company, Ltd. 
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For the dewatering of excavation of all kinds, 
including the sinking of mine shafts and wells, 
various types of pumps are employed, including 
reciprocating power pumps, driven by compressed 
air or steam, and electrically driven pumps, both 
of the reciprocating and centrifugal patterns. 
From the wide range of such pumps manufactured 
by Tangyes, Ltd., of Cornwall Works, Birmingham, 
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Fic. 91—SINKING PUMP—TANGYES 


we have chosen for illustration one of the firm’s 
special electrically driven turbine-type centrifugal 
pumps for sinking operations. The pump has a 
designed output of 167 gallons per minute when 
pumping against a head of 120ft. per minute. It 
is driven by a 12-B.H.P. electric motor, and runs 
at a designed speed of 1420 r.p.m. From Fig. 91 
it will be clearly seen that the framework of the 
pump is formed of two vertical channel irons, which 
act as guides and allow the pump unit to slide down 
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pump we illustrate has dual discharges which are 
joined together at the top platform, where the 
non-return and stop valves are also fitted. A 
by-pass, which is taken off at the non-return valve, 
for priming the pump from the delivery column, 
is provided. The pump shown is of comparatively 
simple construction, and quite frequently a more 
elaborate arrangement of framework is used, with 
access platforms, arranged both at the top and the 
bottom, with the necessary communicating ladders. 

Very suitable for all classes of pumping duty on 
harbour and dock contracts is the “ Rapier” 
self-priming pump, made in l}in., 2in., and 
3in. sizes by Ransomes and Rapier, Ltd., such 
as is illustrated in Fig. 93. This pump is 
shown mounted on pneumatic tyres. It can be 
driven by belt, petrol engine, petrol/paraffin engine 
or electric motor. The petrol or petrol/paraftin 
engine is a four-stroke air-cooled industrial 
unit with an air duct and a centrifugal blower 
fitted on the engine shaft. The pump case is 

















Fic. 93—SELF-PRIMING PUMP—RANSOMES 


spigoted and bolted to the engine, and the impeller, 
which is the only moving part, is fitted to the pro- 
jecting end of the engine shaft. Any constant flow, 
from a dribble to full capacity, can be obtained by 
operating an air inlet valve. It is claimed that the 
pump will handle dirty water containing more 
than 25 per cent. solid matter. 

Referring to the diagrams shown in Fig. 92, 
the manner in which the pump primes itself can 
be seen. When the pump is started the contained 
water circulates within the casing and issues at 
high velocity through the open priming port A. 
The jet entrains the air and carries it into the 
suction eye of the impeller, whence it is delivered 
into the discharge pipe. Vacuum is thus created 
in the suction pipe and the water is drawn up. A 
check valve B holds the prime in the suction pipe 
when the pump is not operating. As soon as water 
is drawn in the check valve B is held wide open, 
and the blade C is forced upwards by the rush of 
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FIG. 92—PRIMING ACTION OF PUMP—RANSOMES 


temporary timber guides fixed on the sides of 
the excavation. The general design of the pump 
itself follows very closely the usual construction 
adopted by the firm, except that the arduous 
nature of sinking work necessitates specially strong 
construction and frequently an external thrust 
bearing, instead of the more usual internal hydraulic 
thrust bearing, which is more or less standard with 
most of the makers of turbine pumps for clean 
water service. It will also be observed that the 





water from the impeller, thus shutting off the 
priming port A. The 3in. size pump is fitted with 
a 6 H.P. engine, and the output of the pump, of 
course, varies in accordance with the suction and 
discharge heads. With 5ft. suction and 90ft. total 
head, it gives 55 gallons per minute and with 20ft. 
total head 304 gallons per minute. 

Among the many pumping sets which have been 
supplied by Ruston and Hornsby, Ltd., of Lincoln, 
Grantham, and London, is that illustrated in 
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Fig. 94. 


It shows a special unit designed for use | to put on the market an engine which, while suited 


on board the dredger ‘“ Lincoln Witham,” for a| for the driving of pumps, is equally available for 
combined dredging and land reclamation scheme,| the driving of air compressors and lighting sets 


which is being carried out near King’s Lynn by the |so often associated with contractors’ plant. 


It 


Dredging and Construction Company, Ltd., of|has been made light enough for mounting as a 
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FiG. 94—DREDGER 


King’s Lynn. It comprises a four-cylinder Ruston 
oil engine, with a bore of 5Zin. and a stroke of 8in., 
and a designed output of 80 B.H.P. at 1000 r.p.m. 
The engine is coupled directly to a Gwynne 12in. 
pump, which has a capacity of 4000 gallons per 
minute when delivering against a head of 30ft. 
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PUMPING SET—RUSTON 
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mobile unit for the use of 
portable air compressor 
or electric generating sets, 
but is substantial enough 
for general stationary 
work, where often a heavy 
load may haveto be carried 
continuously. The unit is 
also very compact in its 
design, so that it is possi- 
ble to replace an old slow- 
running engine with one 
of equal or higher output, 
without taking up further 
floor space. 

The firm also manu- 
factures smaller pumping 
and lighting sets than 
the one above referred to 
including a series of five single and _ twin- 
cylinder engines with designed outputs ranging 
from 33 up to 15 B.H.P., the running speed 
being 1000 r.p.m. These units can be supplied 
either as semi-portable or portable sets, the pump 
or generator being mounted on a steel frame along 








and past the ball C, passes into the chamber and 
presses upon the small surface of water exposed, 
and depresses it without agitation, and therefore 
with little condensation, and drives it through the 
discharge valves D into the rising main E. The 
moment, however, the water in the chamber falls 

















FiG. 97—DUPLEX PUMP—WORTHINGTON 


to the level of the opening in the branch leading 
to the discharge box, the steam blows through with 
a certain amount of violence, and as it is brought 
into intimate contact with the water in the dis- 
charge box, an instantaneous condensation takes 









































be ell 


FiG. 95—ARRANGEMENT OF DIRECT-ACTING PUMP—WORTHINGTON 


The complete series of operations which are to 
be earried out includes the lifting of mud, earth, 
and stones from the river bed by means of a grab. 
This material is dumped into a barge which is 
then floated downstream to the point where the 
“Lincoln Witham ” is working. The purpose of 
the pumping set we illustrate is to pump water into 
the barge in order to dilute the mud and earth so 
that it can be conveniently dealt with by a gravel 
pump, and conveyed through a pipe line to the 
land it is wished to reclaim, which adjoins the 
river. Some idea of the speed with which the pump 








Fic. 96—PUMPING SET—WORTHINGTON 


will do its work may be gained from the fact that 
the set will completely fill a barge with water in 
the short time of 44 min. The engine we have 
referred to was fully described in our issue of 
February 10th last. It operates on the four- 
stroke principle with airless injection of fuel, and 
the amount of fuel consumed is given by the 
makers at 0:40 lb. per B.H.P.-hour under service 
conditions. In designing this series of engines, 
which are built in units of four, five, and six 
cylinders, with designed outputs of 80, 100, and 
120 B.H.P. at 1000 r.p.m., the makers have sought 
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with a cooling water radiator. A vee belt drive is 
frequently employed. 

The Pulsometer illustrated in the accompany- 
ing engravings, Figs. 98 and 100, is particularly 
suitable for contractors’ work, trench work, and 
sinking work. It is manufactured by the Pulso- 
meter Engineering Company, Ltd., of Reading. 
The half-tone engraving shows two pumps at work 
draining foundations and an advantage will be 
clear at once, since it can be seen that no fixings 
or foundations are necessary. It is claimed that 
no lubrication is required, and that semi-liquids, 
such as mud, slurry, &c., can be readily handled. 

Referring to the sectional drawing, Fig. 98, the 
body of cast iron is formed in one casting composed 
of two chambers joined together and communicat- 
ing with a third chamber called the discharge box 
and a fourth chamber called the air vessel. The 
last named is on the suction side of the pump and 
has for its object the steadying of the pump’s 
action. Surmounting the body is a steam control 
valve of cast iron, called the neck, containing a gun- 
metal ball which is machined perfectly spherical 
to a thousandth of an inch. This ball, working in 
the neck, controls the admission of steam to the 
two chambers. The water valves consist of bronze 
grids and guards with rubber disc valves. Three 
small gunmetal valves are provided for the admis- 
sion of air, each being screwed into the upper part 
of the two water chambers and the air vessel. All 
joints, internal and external, are machined. The 
suction and discharge doors are hinged for ready 
access to the valves, and in the larger sizes auxiliary 
hand-hole doors are also provided. The standard 
pattern described above is suitable for total heads 
up to and including 90ft., 60 lb. per square inch 
steam pressure being required at the pump. 

The action of the pump consists of two operations 
alternately performed, one being the emptying of 
the chambers by the pressure of steam and the other 
the filling of the chambers by its subsequent con- 
densation. The control of these alternations is 
automatically performed by the oscillation of the 
steam ball in the following manner :—Assuming 
one of the chambers A to be open to steam and full 
of water, the steam entering by the steam pipe B 





place, and the vacuum thus formed in the emptied 
chamber immediately pulls the control ball over- 
on to the corresponding seat and cuts off further 
admission of steam, allowing the vacuum to be com- 
pleted. Water_immediately enters through the 
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Fic. 98—STEAM PUMP—PULSOMETER 


suction pipe F, and, lifting the inlet valve G, 
rapidly fills the chamber again. A similar opera- 
tion has been taking place in the fellow-chamber, 
the period occupied by filling one chamber corre- 
sponding to that of emptying the other, and these 
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operations continue alternately in the two chambers 
so long as the pump is supplied with steam and 
The alternations follow so rapidly and 
with such regularity that the stream of water is 


water. 


claimed to be practically continuous. 


The function of the air valves is to introduce a 


small quantity of air at 
each stroke or “ pulsa- 


diameter, and 5in. the stroke. 


to the point of injection. 


The pumps are of 
the horizontal duplex type, and are usually driven 
by compressed air at about 80 lb. per square inch. 
The liquid end feeds a chemical at high pressure 
Special features are 
incorporated in the internal construction of the 





in five sizes with 2in. to 6jn. delivery and suction 
connections and capacities from 22 tons up to 
280 tons of water per hour with heads of the order 
of 40ft. to 75ft. total gauge. The company also 
manufactures under the Reed-Cooper patents 
Electromersible bore-hole pumps. We show in 

Fig. 101 a section 

through a new type of 





tion”’ for the purpose of 
cushioning the ball 
when it changes its 
position, and for separ- 
ating the steam from 
the water bya non-con- 
ducting film, so as to 
prevent loss by conden- 
sation during the expul- 
sive portion of the 
cycle. Air, being lighter 
than water and heavier 
than steam, fulfils this 
duty. 

The action of the 
steam ball is claimed to 
be certain, and the 
pump, no matter how 
long it may have been 
standing, will start as 
soon as dry steam is 
admitted. The steam 
ball, it is stated, once 
made true, wears itself 
and its seat true, since 
it turns in its bed at 
every stroke, so that no 
part of its surface falls 
successively upon the 
same part of the seat. 

A special type of 








submersible pump 
designed for a din. 
diameter _ bore - hole, 
with a duty of 900 to 
2000 gallons per hour, 
the pumps being 
designed for A.C. sup- 
ply, but converters for 
D.C. supply can be 
supplied. A further 


nine sizes of Electro- 


mersible pumps 
designed for 8in. up 
to 14in.  bore-holes 


are also available. The 
design is /’generally 
similar and with all 
pumps a float-operated 
tank with automatic 
switching arrangement 
can be used. In the 
larger sizes of pump 
the motor and pumps 
are in separate casings, 
the pump being 
arranged above the 
motor with a cornect- 
ing section containing 
the splined coupling 
and the thrust bearing. 
For these pumps from 








direct-acting pump has 
been developed for the 
Joosten patent process 
of chemical consolida- 
tion by Messrs. Worthington-Simpson, Ltd., of 
Newark-on-Trent, Notts, and Queen’s House, 
Kingsway, London, W.C.2. A view of this pump 
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FIG. 100—STEAM PUMPS DRAINING FOUNDATIONS $ 
—PULSOMETER 


is reproduced in Fig. 97. The most popular size 
is 54in. by 2}in. by 5in., where 5}in. represents the 


Fic. 99—SUBMERSIBLE SALVAGE PUMP—HAYWARD- TYLER 


pump to continuous — ser- 
vice. 

Another type of Worthington pump which has 
been designed for dewatering and general service 
on foundation works is illustrated in Fig. 96. It 
shows a 33 F.I. pump of the firm’s Freflo range, 
which has self-clearing characteristics and is 
designed to pass solid and fibrous matter. The 
engine we illustrate in our engraving is of Lister 
make, and has an output of 34 B.H.P. when work- 
ing on petrol fuel. There is an under-troiley of 
steel and the wheels have pneumatic tyres. The 
set, it will be noted, is complete with suction and 
delivery hose. 

A power pump frequently employed on con- 
tractors’ work is the Worthington 6in. stroke hori- 
zontal double-acting enclosed pattern pump, 
shown in drawing, Fig. 95. It is shown arranged 
with reduction gears for use with a fast pulley for 
belt drive, but can also be made with double 
reduction gears for motor driving. In this range of 
pumps there are six models with 6in. stroke and 
cylinder diameters of 23in. up to 53in., giving a 
range of designed outputs from 29 to 160 gallons 
per minute, the maximum speed being 75 r.p.m. 
with a pump pinion shaft speed of 264 r.p.m. Our 
drawing clearly shows the integral design of frame 
crosshead guides and bearing supports. The two 
cranks are placed at 90 deg. in order to give the 
smoothest possible discharge. The valves are of 
the disc pattern with phosphor-bronze springs, and 
they work on screwed-in seats. 

For many years past the Hayward-Tyler sub- 
mersible salvage pump has been used for important 
contracting work, which has included the raising 
of the German fleet at Scapa Flow, the recon- 
struction of Waterloo Bridge, and the Manchester 
Ship Canal. It is manufactured by Hayward- 
Tyler and Co., Ltd., of Luton, Bedfordshire, and 
Shell-Mex House, Strand, W.C.2. The sectional 
view reproduced in Fig. 99 clearly shows the 
general construction with the four feet for the motor 
housing and a further pair for the pump casing. 
These feet are drilled for axles and cast-iron wheels 
are provided, also lifting eyes. The pump is of the 
single-stage design, and the motor, which can be 
supplied either for single-phase or three-phase 
working, is specially designed for underwater 


ensure satisfactory 


two to eight stages can 
be used according to 
the duty the pump is 
called upon to perform. 
The size of main connection varies from IL}in. for 
the 5in. pump up to 3in. and Tin. for the larger 
diameters of bore-holes. We are informed by the 
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FIG. 


makers that these pumps are very simple to 
install. They have the advantage that they can 








driving cylinder diameter, and 2}in. the liquid end 





working and cooling. These pumps are available 








be switched directly on to A.C. mains. 
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New Aircraft Engine Factory in Scotland 


On Wednesday of last week, May 17th, a state- 
ment was issued by Rolls-Royce, Ltd., with regard 
to the new factory which is to be established, as 
reported in a Journal Note in last week’s issue, at 
the Hillington industrial estate, near Glasgow, for 
the production of aero-engines. The statement is 
to the effect that, having already made considerable 
extensions to the factory at Derby, and established 
a new factory at Crewe, which will shortly be in 
production, the firm is to increase still further, on 
behalf of the Air Ministry, its production of aircraft 
engines, by building the new factory at Glasgow. 
To choose a suitable site, a survey of the whole 
country was made before deciding on Glasgow. The 
site chosen is between Glasgow and Renfrew, and 
there are easy transport facilities from Glasgow 
and district, Paisley, Renfrew, and Clydebank. 
Glasgow has always been noted for its engineering 
products. Although they have been mainly of a 
heavy nature, Rolls-Royce, Ltd., is confident the 
labour supply will provide suitable mechanics, and 
that it will be to the benefit of the district to have a 
high-class light engineering firm established there. 
The factory will have executive offices, commercial 
offices, technical offices, jig and tool and planning 
departments, pattern shop, light alloy foundry, and 
engine test equipment. It will be a unit capable 
of producing complete engines. Work will start on 
the site immediately. The intention is that preference 
shall be given to Scotsmen for administrative and 
managerial posts, shop superintendents, and foremen, 
&c. At first, employees will be trained at Crewe or 
Derby, to be transferred to Glasgow later. 


The Otto Beit Bridge Opened 


On Empire Day, Wednesday, May 24th, the Otto 
Beit bridge over the Zambesi River was formally 
declared open by Lilian Lady Beit, a trustee of the 
Beit Railway Trust. The bridge links Northern 
and Southern Rhodesia across the Zambesi River 
at Chirundu, and is one of the longest suspension 
bridges in the British Empire. The contract, valued 
at over £120,000, for its fabrication and erection 
was placed by the Beit Railway Trust with Dorman, 
Long and Co., Ltd., on May 1l4th, 1937. The 
consulting engineer and designer was Mr. Ralph 
Freeman, M. Inst. C.E., of Messrs. Freeman, Fox 
and Partners, of Westminster. It is a suspen- 
sion bridge with a main span of 1050ft., carrying 
an 18ft. roadway and two 3ft. footways. The 
main span is suspended from cables anchored 
into rock on each bank and passing over towers 
150ft. high. In addition to the main river 
crossing there are four approach spans, 40ft. long, 
at the southern end of the bridge. At ordinary 
water levels a clearance of 50ft. above the waterway 
is obtained. All the foundations are on rock near 
the surface. The whole of the steelwork was manu- 
factured by Dorman, Long and Co., Ltd., at their 
Middlesbrough works, and the cables and reinforce- 
ment were also manufactured by that firm. The 
weight of the fabricated steelwork is 1060 tons, 
that of the cables 200 tons, and-the reinforcement 
150 tons. Placed outside stiffening trusses 14ft. 
deep and 30ft. apart, the cables are separated by a 
distance of 35ft. The erection was carried out in a 
remarkably short time; at the end of a year the 
whole of the towers, the cables, and the steelwork 
was completed, and the operation of riveting was 
begun. In the short time of twenty-two working 
days the stiffening trusses, weighing over 400 tons, 
were placed in position. The finance for the building 
of the bridge was provided by the Trust fund left by 
the South African diamond and gold millionaire, 
Alfred Beit, financial adviser to Cecil Rhodes. 


Petroleum Research 


On Tuesday last the Institute of Petroleum opened 
its Summer Meeting at the Birmingham University 
under the presidency of Professor A. W. Nash. 
Papers were read dealing with the progress made in 
recent years in the extension of the uses of petroleum 
and in the relation of oil to the advancement of auto- 
mobile engineering. A report on the development of 
fuels for automobile engines was presented by Dr. 
W. B. Tholl, who described the findings of the Knock- 
rating Committee of the Institute. Prior to the 
appointment of this Committee in 1930 a considerable 
amount of individual research on the subject of 
knock rating had been carried out in the laboratories 
of several petroleum and engineering companies, 
and a variety of single-cylinder engines had been 
developed into somewhat ineffective tools for the 
assessment of knock rating. In referring to the report 
the President said that there was from the beginning 
cordial co-operation between the technicians engaged 
in this form of testing, but the divergencies in engines 
and technique were so wide that the many attempts 
to co-ordinate were doomed to failure, and there was 
an urgent need for standardisation. The panel 





which was at first small, but which co-opted repre- 
sentatives of Government Departments closely 
interested in knock rating and chemists and engineers 
concerned in research on the subject, was, of course, 
aware of the work of the corresponding Co-operative 
Fuel Research Committee in America, which had 
resulted in the standardisation there of an engine and 
testing technique, and since the earliest days it had 
made a special point of closely co-operating by 
exchange of experimental results and by personal 
contact. The result of co-operation between Great 
Britain and America had been seen in the unity of 
the method of knock rating which existed in the two 
countries and in the helpful collaboration which 
existed between the two committees. 


Atmospheric Pollution 


THE twenty-fourth Report on the Investigation 
of Atmospheric Pollution issued by the Department 
of Scientific and Industrial Research, states that 
during the year ended March 31st last, there was a 
decrease in atmospheric pollution in this country. 
The report survey researches carried out by eighty- 
eight bodies, of which eighty are municipal authorities 


co-operating with the Department in its work. There |_ 


are at present sixteen automatic filters and 124 
deposit gauges in use, in addition to eleven sets of 
volumetric sulphur apparatus and fifty-four sets 
of lead peroxide apparatus. A comparison of the 
figures obtained with deposit gauges during the year 
under review with the average deposit for the five 
years ended 1932, shows that, in the case of tar, 
57 per cent. of the stations where such comparison 
is possible have a marked reduction in the deposit, 
and 30 per cent. show an increase. With regard to 
the deposit of all solids, 55 per cent. of the stations 
show a marked decrease and 9 per cent. a marked 
increase. The figures for the year under review were 
generally better than those for the preceding two 
years. Results from stations where apparatus is 
installed for measuring impurities suspended in the 
atmosphere show that the lowest concentration of 
sooty matter was at Cardiff, the next lowest being 
Kew Observatory. As part of the Department’s 
co-operative scheme, a comprehensive survey of 
atmospheric pollution is being carried out in and 
around Leicester. The object of this survey is to 
obtain observations likely to yield the most informa- 
tion about the general occurrence and distribution 
of the commonest forms of atmospheric pollution 
in one typical town with a view to providing a wider 
interpretation of observations throughout the country. 


Liege Water Exhibition and the 
Albert Canal 


Tue International Water Exhibition was opened 
at Liége on Sunday, May 21st. The object of this 
Exhibition is to illustrate the use of water in all its 
phases, from ablation to navigation and hydraulic 
engineering. It marks the approaching completion 
of the Albert Ship Canal between Antwerp and Liége, 
the construction of which was begun in 1930. 
Although there is yet a small section to be completed, 
a majority of the canal is now open to traffic, and 
the first barge load of coal from the Campine coalfield 
reached Liége two days before the Exhibition opened. 
The object of this canal is to make Liége an inland 
seaport which will be open to ships up to 2000 tons 
deadweight from Antwerp. It has cost about £14 
million to construct, and, including its six locks, is 
more than 100 miles long. Ships will be able to 
reach Liége from Antwerp in under three=days, and 
it is anticipated that in its first complete. year: of 
operation the waterborne goods will angount.to 
800 million metric tons. Thus Liége will*not- only 
become a seaport, but will be a natural distributing 
centre for Belgium, the Grand Duchy of Luxem- 
bourg, and Northern France. In THe ENGINEER 
of May 17th, 24th, and 31st, 1935, a number of the 
important works on the canal were illustrated and 
described in some detail. 


Electrification and the G.W. Railway 


AN investigation into the economic advantages 
of electrifying the Great Western Railway Company’s 
main line between Taunton and Penzance, and the 
branches connected thereto, has been completed by 
Merz and McLellan. The results of this investigation 
are given in a recent issue of the Railway Gazette, 
from which the following particulars have been taken. 
The reason for selecting this section of line for the 
investigation was because, although it is part of 
the main line from London to the West of England, 
it is virtually self-contained for operating purposes, 
and from it any system of electrification could readily 
be extended. For the investigation a number of 


.other branch lines were included and, with the main 


line, represented a route mileage of 232 and 583 
single track miles. It was found that the severe 
gradients and curves in the area not only necessitate 





unusually high engine power, but also limit the 
permissible speed, with the result that it was 
impossible to provide for any spectacular speeding 
up by means of electric traction. An analysis of the 
traffic showed that the bulk of engine mileage is 
run during the summer months and is concentrated 
particularly in a few hours in the middle of the day 
at week ends. This fact necessarily involved a 
higher capital expenditure on fixed equipment and 
locomotives than would be necessary if the flow of 
traffic were more uniform. The consultants also 
formed the opinion that the overhead system was 
preferable for electrifying this section of line, both 
on practical and economic grounds, and based their 
estimates on the use of current at 3000 volts. It was 
estimated that about 164 electric locomotives would 
be required, which would replace only almost the 
same number of steam locomotives. The net esti- 
mated cost of the electrification was over £4 million, 
while the balance in saving in working costs available 
for interest on the net capital expenditure worked 
out to less than | per cent. 


Progress of the Haweswater Scheme 


On Wednesday, May 17th, members of Manchester 
City Council and other officials visited the work in 
progress on the estate of 25,000 acres which was 
purchased twenty years ago for the purpose of supply- 
ing water from Haweswater to the city. The work 
has now been in progress for four years, and it is 
estimated that it will be completed, at a cost of 
£10,000,000, in two years’ time. The scheme comprises 
a buttress dam, 1500ft. long and 100ft. thick at the 
base, to impound the waters of Haweswater ; several 
reservoirs, a turbo-electric generating station, and sub- 
sidiary works. Of the total of forty-four buttresses, 
thirty-two have been completed. Sir William Kay, 
chairman of the Manchester Waterworks Committee, 
stated that the supply available on completion of the 
scheme will be 70,000,000 gallons per day. By reason of 
a greatly increased demand for water in the city—in 
eighteen months it has risen from 16 gallons to 21 
or 22 gallons per head per day—such a provision 
is held to be. justified. According to Sir William, 
the total consumption is 62,000,000 gallons per day, 
and the capacity of the Thirlmere aqueduct is about 
42,000,000 gallons per day. The balance comes 
from Longendale, which is not adequate in storage 
capacity and is unstable during droughts. In October 
last the Waterworks Committee found that, unless 
the supply from the Lake District was augmented, 
Manchester would be in a serious position in five or 
six years, on a conservative estimate. Six years 
must elapse before water behind the dam could 
reach Manchester, except through a tunnel 5 miles 
long to Thirlmere, which had taken 3} years to build, 
and by which it was only possible to augment the 
water in Thirlmere. In the 85 miles between Hawes- 
water and Manchester, there would be 30 miles of 
tunnelling, and though work on some could go on 
simultaneously, there was one 12 miles long to be 
made, forming the key to the whole position. 


Empire Air Day 


On Saturday last, May 20th, Empire Air Day 
displays were held at seventy-eight R.A.F. and civil 
aerodromes throughout the country, and it is esti- 
mated that nearly one million persons paid for 
admission. This attendance—about double last 
year’s of 420,000—-is attributed to increase in the 
interest in the Royal Air Force and to the generally 
fine weather which prevailed. The displays were 
staged on a larger scale than ever, in order to 
celebrate the coming of age of the Royal Air Force 
as a separate Service, and to demonstrate the 
efficiency of our air armament. All the R.A.F. stations 
were fully opened to the public, so that the demon- 
stration consisted not only of machines flying and 
on the ground, but also of the various other aspects 
of life in the Service, such as armaments, parachutes, 
workshops, social life, and men’s quarters. At the 
R.A.F. station at Wittering, near Stamford, at which 
we were present, there was given a brilliant display 
of the powers of Bristol “‘ Blenheim” and Hawker 
“Hurricane ”’ fighting machines. The headquarters 
of No. 23 (F) and No. 213 (F) squadrons, equipped 
with “ Blenheims” and “ Hurricanes,” are at this 
station. The ‘“ Blenheims” are two-seater fighters 
fitted with two Bristol “‘ Mercury ” engines, with a 
maximum speed of about 285 m.p.h., and the “‘ Hurri- 
canes” are single-seater fighters with a Rolls-Royce 
‘Merlin’ engine and a maximum speed of more 
than 300 m.p.h. Their armament consists of eight 
machine guns per aircraft. During the afternoon 
Squadron-Leader G. H. Stainforth, former world 
speed record holder, calling at several stations en 
route, flew a Vickers-Armstrongs “ Spitfire’ fighter 
from Netheravon, Wilts, to Evanton, Ross-shire, 
a distance of 1070 miles, which was covered in 
3h. 5min., at an average speed of more than 300 
miles an hour. 
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No. XX 
(Continued from page 613, May 19th) 


SPHERICAL MACHINES 


‘ lear history would not be complete without a 
reference to a most interesting group of machines 
which may aptly be termed “Spherical,” since 
the working chamber has that shape. Many of 
the machines in this group proved practicable and, 
to a considerable extent, they were successful 
as they seem to have worked admirably and were 
well able to compete in economy and reliability 
with conventional engines. All the machines 
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machinery of a large glass manufactory now erect- 
ing... .* The inventors are at this time erecting 
a machine for this purpose, on an extensive scale 
for Thomas Bakeman, of Middleton, and John 
Alsop, of Lea, esqrs to be put down at their mine 
near Alport in this county. The globe of this 
engine is six and the outer case in which it is 
enclosed ten feet diameter to work with sixty-six 
feet vertical fall of water and estimated at one 
hundred and forty horsepower.” 

It should be mentioned that the Dakeyne 





and identical in principle with the Dakeyne 
water motor. It was constructed by G. and J. 
Rennie under patents taken out by G. D. Bishopp 
in 1845, was exhibited at the Great Exhibition 
of 1851, and was subsequently installed to drive 
The Times printing press. 

The working chamber (Fig. 144) consists of a part 
of a hollow sphere, the open sides of which are closed 
by conical covers B. Supported by the covers 
there is a ball D the centre of which coincides with 
that of the sphere and also lies between the apices 
of the two conical covers. The ball carries a disc 
C with a diameter equal to the interior of the 
sphere, and at right angles to the disc there is a 
rod E penetrating through the ball from side to 
side. It is clear that the construction is such 
that movement of the end of the rod will cause 
the disc to be tilted back in any desired direction 
within the sphere. Along a vertical radial line 



































Fic. 143—BisHopp Disc ENGINE FOR “THE TIMES*’ PRINTING 


in the group are, in fact, reciprocators, a fact 
which accounts in part for their relative success. 
But the reciprocation is so well concealed that 
many engineers at the time of their invention appear 
to have considered them to be rotaries. Their 
chief advantage was compactness for any given 
power output, and their weaknesses certain 
difficulties of packing and the expense attending 
their construction. Sooner or later, we can see 
now, it was certain that simpler devices would 
take their place. But the history of engineering 
would be the poorer had they never flourished. 


** Disc ”? MACHINES 


1830/5882 : Dakeyne.—The first “ Spherical ” 
engine to be proposed was that patented by the 
brothers Dakeyne, of Derby, in 1830, in a specifica- 
tion about which Newton’s London Journal 
justifiably remarked : “ Its description is of very 
considerable length and encumbered by a multitude 
of far-fetched expressions and scientific terms, 
which, in their appropriation, are more impressive 
in sound than expressive in sense.” That 
“ Newton’s” did not err from the truth can be 
seen from the following quotatjon :—‘‘ The spon- 
taneous revertions of the force of the fluid to the 
contrary sides of the said ecliptic ring during the 
circumvolution ...cause the fulcrum or centre 
to be pressed in contrary directions at every half 
revolution of the described conical motion of the 
said globe with the said polar rod: the effect of 
the spontaneous transitery action on the said 
fulcrum or centre is opposed and counteracted 
by correspondent transilience of force of influxious 
iuydrostatic pressure of the propelling fluid from 
the said channel reverting from one to the other 
of the inclosed spaces on the polar surfaces of 
the said globe ...” &c. The impression is gained 
that the inventors, whilst desiring to protect their 
invention, intended to put as much difficulty 
as possible in the way of anyone who might wish 
to copy or improve upon it. 

How many machines were made under this 
patent is uncertain. The following paragraph 
from Glover’s ‘‘ Derbyshire” shows that the 
inventors were not unsuccessful in “ pushing ” 
their invention :— 


“Messrs. Edward and James Dakeyne have 
invented a hydraulic machine... And on the 
construction of which they have recently erected 
a machine to work with ninety six feet additional 
fall of water on Sydnope brook [in Darley Dale], 
equal to thirty-five horse power, to drive the 





machine was intended to be used principally 
as a water motor. 

The accompanying reproductions, Figs. 143 and 
144, of some fine plates in Johnson’s “‘ Cyclopedia ” 
of 1852, illustrate an engine which, though made 
at a much later date, was very similar in design 


Swain Sc 


PRESS, 1852 

a slot is cut in the disc and a vertical partition 
wall H passes through the slot and is fixed at 
each side to the conical end covers. Clearly the 
partition does not prevent vertical motion of the 
end of the rod because the slot in the disc then 
moves along the partition. Nor does it prevent a 
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FIG. 144—SEETION THROUGH 
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BisHopp Disc ENGINE, 1852 
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sideways motion of the end of the rod, for the disc 
then rocks about a diameter which is coincident 
with the slot. In fact, the freedom of motion of 
the rod and disc is not in the least impaired by the 
presence of the partition. One end of the rod, as 
shown in the drawing, is connected to a wheel 
mounted on an axle G, so that as the wheel turns 
the disc tilts into differing positions in the sphere. 
The Dakeynes used a crank, but the principle was 
the same. The “throw” is such that the disc is 
caused to tilt back as far as possible, and owing to 
the conical shape of the end covers, it makes contact 
with the covers along a line. As the wheel turns, the 
line of contact is traversed round. In the position 
shown in the drawing, the line of contact between 
the disc and the front cover coincides with the 
junction between the cover and the partition. A 
slight clockwise rotation of the wheel, as seen from 
the engine side, will cause the line of contact to 
traverse round in a clockwise direction. As a 
result of this movement a space will be opened up 
between the disc and the end cover, its boundaries 
defined respectively by the line of contact and the 
partition wall. As rotation continues, the volume of 
the space increases and it does not reach a maxi- 
mum until the wheel has made a complete revolu- 
tion and the line of contact has swung full circle 
to coincide once more with the partition wall. 
During the second circuit the volume of the space 
contracts, becoming zero in another 360 deg. of 
angular movement. The same cycle of events 
occurs on the other side of the disc, but out of 
phase by 180 deg. 

It will be noted that the space began its growth 
on one side of the partition, and that it contracted 
towards the other side. As shown in the drawing, 
there are therefore two inlet valves, one for each 
side of the disc, and two steam pipes S admitting 
steam on the near side of the partition. Two 
similar ports for the exhaustion of the steam are 
disposed on the further side of the partition and 
lead to the exhaust pipe ¢. In the Dakeyne water 
motor inlet and exhaust ports were permanently 
open. But in the steam engines manufactured at 
a later date, valves, operated from excentrics on 
the main shaft—Fig. 143—cut off the supply of 
steam during suitable periods, so that use could be 
made of the expansion. The exhaust ports 
remained, however, permanently open. 

Owing to its connection with the crank or wheel, 
there is a tendency for the rod to revolve about its 
axis. Some inventors of “ Disc” engines depended 
upon reaction between the slot in the disc and the 
partition to resist this tendency. But in the 
Bishopp machine a stirrup was arranged on the 
rod to bridge the sphere. At its head and situated 
exactly in the plane of the disc the stirrup carried 
a slider J. The situation of the latter was such 
that it suffered only rotation when the end of the 
rod was moved from side to side. It could there- 
fore be made to engage with a straight guide fixed 
to the top of the sphere to take care of vertical 
motion of the end of the rod; and was carried in a 
swivel joint in the stirrup. By its presence rotation 
of the rod was prevented. 

The weakness of machines of this character lay 
in difficulties of packing. All patents taken out 
subsequently to that of the Dakeynes make refer- 
ence to packing, principally of the line of contact 
between the dise and the cones. But attention 
was also given to the construction of the slot in the 
dise and to the packing between the central ball 
and the end covers and the partition. Half-round 
packing pieces were usually arranged along the 
edges of the slot, the flat sides bearing against the 
partition. Rings of soft packing in the conical 
covers were pushed up by glands. 

1836/7072 : Davies and Taylor.—Although the 
more commonly used, the arrangement of the 
‘‘ Disc” machine proposed by the Dakeynes is 
by no means the only possible one. The same 
relative motion between disc and sphere can be 
obtained in a number of different ways. One of 
the alternatives was suggested in 1836 by Davies 
and Taylor. Instead of connecting the end of the 
rod to a crank as the Dakeynes had done, they 
proposed it should be carried in a bearing—Fig. 145 
—and that the sphere, the disc, and the rod should 
all rotate. The rod being supported at an angle 
to the axis of the sphere, the disc was caused to 
have the same motion relative to the sphere as 
before. This arrangement of the parts is interesting 
because it illustrates the affinity of ‘“ Disc” 
machines to the related family of ‘‘ Universal 
Joint ” machines. 

1837/7325, 1837/7688, 1844/10,261 : Davies.—In 
this series of specifications Davies attempted further 
to improve upon the “ Disc” machine. The first 
proposes several new means of causing dise and 





sphere to move relatively and deals with the pack- 
ing of the ball. The second is concerned with the 
packing of the line of contact between the disc 
and the conical end pieces. Davies proposed that 
the disc and the covers should be formed with 
teeth which would “gear”? together, and their 
surfaces being fitted by grinding, “a more exten- 
sive and nearly perfect sliding contact’ was to 
be produced between the disc and the cones. In 
making this proposal Davies shows that he did 
not fully understand the nature of the relative 
movements of disc and cones. For no kind of true 
“gear”’ action occurs. In 1844 he suggested 
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Fic. 145—DAVIES AND TAYLOR, 1836 


further improvements relating to the packing of 
the engine and proposed the use of valves 
which would permit the steam to be used expan- 
sively. 

1845/10,846: Bishopp.—The line contact 
between the disc and the cones was always a source 
of trouble and was very difficult to pack satis- 
factorily. Bishopp, the inventor of the engine 
already described, proposed the use of spring radial 
ribs on the cones. ‘‘ These ribs are formed of bars 
or slips of brass or iron inserted into radial grooves 
cut in the faces of the covers. ... All the slips A 
are secured at their extremities by a ring B which 
is let into the periphery of the cone and embraces 
all the slips by passing through notches or slots cut 
in their ends.” The original patent drawing— 
Fig. 146—shows the ribs forced outwards by means 
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FIG. 146—BISHOPP, 1845 


of semi-elliptic springs C. Later, however, coil 
springs appear to have been adopted, to judge by 
the drawing of the engine made by G. and 
J. Rennie. 

1850/12,964 : Bryan Donkin and William Farey. 
—These two gentlemen had a further suggestion 
to make with regard to the packing of the line 
contact. They proposed a “series of springs (of 
brass, steel, or other suitable metal), which are 
attached to each side of the disc and radiate at 
equal distances from the circumference of the ball 
to the edge of the dise ”’—Fig. 147. “ Each spring A 
is riveted to the disc by one side only.” They also 
suggested that a spring B should be placed in the 
outer end of the rod C where it engaged with the 
wheel or crank with the object of forcing the rod 





outwards and thus pressing the disc back against 
the cones in all positions. 

A considerable amount of information regarding 
the performance of “ Disc ” engines is provided by 
a paper on them by George Rennie in the third 
volume of Tredgold’s “Steam Engine.” The 
account was written in the ’fifties, and it is men- 
tioned not only that a large number of engines were 
made under Davies’ patents, but that many of 
the machines were still at work in various parts of 
the kingdom at that time. About twenty engines 
had been made by G. and J. Rennie under 
Bishopp’s patents at the same date. Rennie 
mentions that expansion valves were generally 
used in the more recent machines, and gives the 
following reasons for the success of the “ Disc ” 
engine :—- 

“The disc engine acts with a uniform force on 
the crank of the propeller shaft continuously in the 
direction of motion of the crank, and having no 
dead points nor a reciprocating motion, the engine 
runs with ease at the same speed as the propeller.” 

“The engine is lighter and occupies less space 
than ordinary engines, and the consumption of 
fuel has been proved by numerous experiments 
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FIG. 147—DONKIN AND FAREY, 1850 

to be less. It is also much less liable to derange-. 
ment, for no water can get jambed in the cylinder ; 
and as the driving arm... enters a brass bush 
forming a ball and socket joint in the crank, no 
twisting strain can be thrown on the latter, and 
neither the cylinder bottoms nor the cranks 
are liable to breakage, accidents which so often 
happen to other engines.” 

‘“* As the dise or piston rolls between the two 
cones, its centre of gravity remains a fixed point ; 
and as the arm moves continuously in a circle, 
there is never any jumping motion in the brasses 
nor do the bearings ever heat.”’ 

As to the first of these claims, it may be noted 
that the variation in the torque at the crankshaft 
is, in fact, equivalent to that due to a two-cylinder, 
double-acting machine with cranks at 90 deg., 
with the exception that the cycle is completed 
in 360 deg. instead of 180 deg. of angular movement. 
The “force” is therefore by no means “ uni- 
form,” although there are no dead points. Water 
could not get ‘‘ jambed in the cylinder ” because, 
even in expansive engines, it was not only possible, 
but necessary, to have the exhaust valves per- 
manently open. 

Rennie says that the “ Dise ”’ engine was several 
times successfully applied on a small scale to drive 
the screw propeller. In 1842 a 5 H.P. engine was 
fitted in the pinnace of H.M. ship “‘ Geyser,” and 
drove a pair of “Capt. Carpenter’s propellers.” 
The boat was 30ft. long and 9ft. wide, and could 
carry 8 tons. It was bluff in the bows and not 
built for speed, and was intended for towing ship’s 
boats into shallow harbours. Trials were carried 
out in the Thames in 1842 in the presence of 
Sir Edward Parry, Comptroller-General of Her 
Majesty’s Steam Marine, and proved highly satis- 
factory. The engine was 3ft. long by lft. 6in. 
diameter, and weighed 6 cwt. It propelled the 
boat at 7 m.p.h. as measured by Massey’s log, 
when running at 200 r.p.m. Another engine was 
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tried on a canal boat in the same year, and six tug- 
boats were built and fitted with “ Disc ’’ engines 
for service on the canal between Wolverhampton 
and Ellesmere Port. 

More important trials were carried out in 
H.M.S. “ Minx.” A 27in. Bishopp type engine 
was temporarily installed and comparative tests 
were carried out against a pair of horizontal high- 
pressure engines. The “ Minx” was a 300-ton 
vessel with a 4ft. 6in. screw propeller. Her dimen- 
sions were 131ft. by 22ft. lin., with a draught of 
5ft. 24in. The following tables are a record of the 
trials :— 

Consumption Trials 


Reciprocating. 


2 Disc. 
Jan. 18th, 1850 Jan. 22nd, 1850 


Date of trial 


Duration of trial ll h. 56 min. 12h. 35 min. 
Number of revolution 
made ae 83,638 
Averager.p.m. ... ... LLI-1 110-7 
Mean steam pressure... 39-8 ib./sq. in. 39-2 Ib./sq. in. 
Quantity of water used 12,120 Ib. 12,120 Ib. 
Speed Trials 
Reciprocating. Dise. 
Date of trial. Speed, Date of trial. Speed, 
knots. knots. 
Aug. 8th, 1849 4-645 Nov. 14th, 1849 3-625* 
Aug. 8th, 1849 4-08 Nov. 24th, 1849 4-659 
Sept. 24th, 1849... 4-515 Dec. 12th, 1849 5-148 


* Means of two runs only and under unfavourable circumstances. 


Rennie finishes his account with a reference to the 
machine supplied to The Times printing office. 
“* The successful working of the engine of 16 horses’ 
power at The Times newspaper office, with its 
condenser and air pump, for the last three years 
with scarcely any repair is a complete test of its 
durability.” 

A number of alternative arrangements of the 
parts of a “ Disc” engine are possible, but we 
do not think it necessary to refer to all those that 
have been suggested.* One of them, however, is 
of particular interest because it shows the relation 





of the “ Disc’ machine to “ Rotary Piston ” and 
““serew and nut” arrangements. As shown in 
Fig. 148, the spherical chamber is fixed to a base 
plate in an inclined position. The shaft carrying 
the dise rotates and the partition wall is capable 
of motion within the sphere, and is carried round 
by the disc. Examination will demonstrate that 





FIG. 148—RE-ARRANGED ‘*Disc*' ENGINE 


the internal spaces vary in volume precisely as 
before. It is worth while comparing this design 
with that proposed by Walker in 1837, and 
described in the sixth article of this series. It 
was illustrated in Fig. 35. Except for the shape of 
the chamber, it is obvious that the two machines 
are identical. 
(To be continued) 
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Experiments on a High-Speed 
Producer Gas Engine 


By A. F. BURSTALL, D.Sc., M.I. Mech. E., 


HIS article contains an account of experiments 
carried out at Melbourne University Engineer- 
ing Laboratory during 1938. A unique assembly of 
apparatus that has been brought together for this 
research seems deserving of description, and, with 
the experimental technique and the results of the 
first set of experiments, is here described. 

It is intended that a prolonged and exhaustive 
experimental investigation into all phases of the 
operation of high-speed internal combustion engines 
working on producer gas shall be carried out. For 
the first trials a Ricardo E.5 variable compression, 
single-sleeve valve engine has been used in con- 
junction with a “high-speed” gas producer! 
supplied with charcoal fuel. A “ Standard Sun- 
bury ” cathode ray indicator has been utilised, 
together with apparatus for the simultaneous 
measurement of gas and air volumes, determina- 
tion of brake horse-power and calorific value, and 
the complete analysis of the gas. 

The experimental method follows that used by 
one of the authors (A.F.B.) for similar engine tests 
with other gases at Cambridge University in 1924? 
The simultaneous operation of the gas producer 
adds to the complexity of the present tests, but the 
use of the cathode ray indicator and recent refine- 
ments in engine testing make these trials more 
informative than the earlier work. The present 
experiments have also a more direct application, 
especially in countries like- Australia, where 
timber abounds and oil fuel must be imported by 
sea and brought inland from the coast. It is of 
great practical importance to note that any petrol- 
engined vehicle can readily be adapted in an 
emergency to work on producer gas (at the sacrifice 
of some power and space on the vehicle) by the 
addition of a suction producer with its cooler and 
gas scrubber, and by the substitution of a gas- 
mixing valve in place of or in addition to a petrol 
carburetter. 

In order that the results of research work in the 
laboratory may be tried out on the road, a Ford 
15-cwt. utility truck has been purchased and 





* Those nterested should refer to ‘‘ Kinematics of 
Machinery,” by Reuleaux, Plates XXVIII to XXXI. 

1 Kindly given by the manufacturers, Wishart Gas Producers, 
Melbourne. 

* Inst. Auto. Eng., ‘‘ Proc.,’’ Vol. 19, page 620, 1925 ; Vol. 21, 
page 628, 1927; Vol. 22, page 358, 1928. 





and M. W. WOODS, D.Phil., A.M.I.E.Aust. 


fitted with a “ high-speed ” gas producer’ by Mr. 
T. Bath, a fourth-year student in the Department. 
A Heenan and Froude car tester has also been 
obtained, so that regular quantitative tests can be 
made on the vehicle after any alteration of the 
equipment. 

After calibration tests of each piece of apparatus 








purposes of comparison, similar tests were made 
with a commercial petrol as ruel. 

No audible detonation was observed throughout 
this series of tests, nor was detonation observed 
with the cathode ray indicator when running on 
either producer gas or petrol at the compression 
ratio of the experiments (5-86 : 1). 

It is intended that the scope of the work shall 
later include similar tests carried out over a wide 
range of compression ratios—with and without 
supercharging—to determine the highest useful 
compression (H.U.C.) for this fuel under all con- 
ditions. 

DESCRIPTION OF APPARATUS 

The Engine—The Ricardo E.5 single-sleeve 
valve engine, shown in Fig. 1, is of 350 c.c. capa- 
city (2fin. by 3}in.). The valve gear is of the Burt 
and McCollum single-sleeve type. Particulars of 
the valve timing are given in the appendix. A 
fixed cylinder head was employed. The engine 
has a cone-shaped combustion space entirely free 
from pockets. 

The engine is fitted with an electric cradle 
dynamometer, and the necessary ancillary plant. 
It is capable of running at a wide range of speeds, 
but for the present tests the speed was kept at 
1500 r.p.m. 

In order to save time in attaining a steady tem- 
perature, an electric heater was fitted in the oil 
sump.° 

Indicator and Attachments.—A ‘“ Standard Sun- 
bury ” cathode ray indicator was used,* the timing 
wheel for which was driven through a Sims coupling 
directly from the crankshaft of the engine. Up to the 
time of writing, the authors have been unable to 
effect a satisfactory calibration of the pressure 
scale of this instrument ; however, it presents an 
admirable picture of the combustion process and 
is especially valuable as a detector of detonation. 

Gas Supply and Measurement.—In order that 
gas of approximately constant composition should 
be generated, it was found desirable to maintain 
a constant suction on the producer. This could not 
be achieved over a range of mixture strengths 
while the suction was provided by the engine, nor 
could the quantity of gas consumed be measured 
conveniently with this arrangement. To over- 
come these difficulties the gas supply system illus- 
trated diagrammatically in Fig. 2 was adopted. 

The engine was supplied with producer gas 
alternately from each of two small bell type gas- 
holders of 15 cubic feet capacity, constructed in ° 
the laboratory workshops (see Fig. 3). The holders 
were provided with a direct-reading volume scale.’ 
The suction on the producer was maintained by a 
small motor-driven compressor at such a value 
that the rate of gas generation was greater than the 














Fic. 1—-EXPERIMENTAL ENGINE, DYNAMOMETER, AND SWITCHBOARD 


had been carried out, the immediate object of the 
initial trials was a study of the performance of the 
engine at a constant compression ratio and speed 
for all mixture strengths from the weakest to the 
richest which would ignite satisfactorily. For 


3 Kindly lent by the manutacturers. 





maximum rate of consumption throughout the 

* The gas bag on the right of the photograph was used only 
for tests on coal gas, 

5 Suggested to the authors by Mr. Ricardo. 

® Described in THz EnernerR, December 13th, 20th, and 
27th, 1935, and February 26th, and March 5th, 1937. 

? Similar to that described in Engineering, April 16th, 1937, 
page 433. 
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tests. When neither of the holders was being filled 
the gas passed to a storage tank, where it was com- 
pressed to about 10 Ib. per square inch. This tank 
was fitted with a relief valve, and excess gas passing 
through the valve was burnt to waste. 

The Wishart gas producer used for the tests was 
made in Melbourne under licence from High 
Speed Gas, Ltd. The “ High Speed Gas” pro- 
ducer,’ which is complete with cooling tubes and 
a sisal fibre filtér, is shown in Fig. 4. 

In place of the petrol carburetter, which was 
removed for the tests, a gas mixing chamber was 
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gas taken from the holder during each test.- The 
apparatus used was a modified “ Orsat ’’ in which 
a small fresh quantity of absorbent was used for 
each determination. The hydrogen and methane 
were determined by combustion with air over 
mercury in the usual way. 

Air Measurement.—A Ricardo viscous flow air 
meter was used to measure the quantity of air 
inhaled by the engine. This apparatus,’ originally 
designed by Mr. J. F. Alcock as a flame trap, 
consists of a large number of very smali passages 
approximately triangular in shape, about 0-017in. 
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FIG. 2—DIAGRAM OF GAS AND AIR SUPPLY AND MEASUREMENT SYSTEM 


fitted. This consisted of a steel T-tube containing 
a sleeve with circumferential slots through which 
the gas was drawn and mixed with the air drawn 
straight through the T-tube. A lin. gas line was 
run from each gasholder to a place near the engine, 
where each was fitted with a screw-down gate 
valve and a plug cock. The mixture strength was 
altered by adjusting the valves. The two gas- 
holders were equally balanced so that on switching 
over from one to the other (by operating the two 
plug cocks) no change of engine speed took place. 
The gasholders were provided with thermometer 











FIG. 3—GASHOLDERS AND STORAGE TANK 


pockets, and one of them was connected to a 
“Sigma” recording gas calorimeter. It was 
found that this instrument could not be relied 
upon for an absolute measure of the calorific value 
of the gas, the cause being traced to the effects of 
vibration on the small gas flame in the calorimeter. 
The instrument was, however, useful as a check on 
the behaviour of the producer; for instance, a 
blockage in the pipe supplying water to the fire or 
the formation of a large~piece of clinker on the 
tuyére was indicated by a sudden decrease in the 
gas calorific value recorded by the instrument. 

A complete analysis was made of a sample of 





8 Described in THE ENGINEER, Vol. 163, page 682, 1937. 





in height and 3in. long. The passages are so small 
in cross section that the air always flows through 
them in streamline motion, so that the pressure 
drop across the pack is always proportional to the 
rate of flow. The pressure drop is measured with 
an inclined spirit gauge. 


CALIBRATION OF INSTRUMENTS AND ACCURACY OF 
MEASUREMENT 


The fundamental quantities which it was 
desired to measure to the highest order of accuracy 
were the rate of consumption of gas and air, and 
the indicated mean effective pressure (I.M.E.P.). 
Tests had shown that the brake mean effective 
pressure (B.M.E.P.), as measured by the swinging 
field dynamometer, was correct to +0-2 per cent. 
The I.M.E.P., which was obtained by adding to the 
B.M.E.P. the “ friction ’’ or “‘ motoring ” M.E.P., 
must be considered to be less accurate on account 
of the defects in this method of measurement.!° 
The figures should, however, be accurate to 
+1 per cent. 

The gasholders were calibrated, both by 
direct measurement and by filling the inverted 
bells with water, and the measured gas volumes 
may be taken as accurate to +0-2 per cent. The 
duration of the tests in the region of the maximum 
power mixture was about 90 sec. Ifa possible error 
of $ sec. in operating the stop watch be allowed, 
the rate of gas consumption should be accurate 
to +0-6 per cent. The viscous flow air meter 
was calibrated against the gasholders under 
conditions of both steady and pulsating flow. 
Excellent agreement was obtained with the maker’s 
calibration, providing a further indirect check on 
the accuracy of measurement of the gasholders. 
The air flow measurements were believed to be 
accurate to +1 per cent. The temperatures, pres- 
sures, and humidity under which the air and gas 
volumes were measured were determined to such a 
degree of accuracy that the volumes as corrected 
to N.T.P. might be considered to be accurate 
within the above limits. 


EXPERIMENTAL METHOD 


In the initial series of tests here described, the 
effect of variation of mixture strength on power 
and efficiency was studied. The speed, compres- 
sion ratio, valve timing and cooling water and oil 
temperatures were kept constant. The gas com- 
position was also kept as nearly constant as possible, 
although the effect of the variation of the propor- 
tions of the constituent gases may be a subject for 
further study. 





® Described in THE ENGINEER, December 30th, 1938, page 
743. ‘ 

10 See Pye, “The Internal Combustion Engine,” 
(second edition), page 261 e¢ seq. 


Vol. I 


The ignition advance was adjusted for maximum 
power at each mixture strength. In much of the 
research on internal combustion engines, including 
that of one of the authors," the ignition advance 
has been adjusted in such a way that maximum 
pressure is reached 12 deg. after top dead centre. 
This has generally been found with other fuels to 
approximate to the condition of highest power for 
each mixture. It has, however, been found in the 
present work that maximum power is attained 
with this fuel when the maximum pressure is con- 
siderably more than 12 deg. late,” so the spark has 
been timed to give the highest power at each 
mixture. This method has the disadvantage that 
the optimum spark advance is less precisely deter- 
minable. 

Before each series of tests was commenced, the 
engine was run for a sufficient time for the lubri- 
cating oil to reach the normal operating tempera- 
ture. The mixture strength and speed were 
then adjusted to the desired values, and the spark 
advance altered until the highest power for that 
mixture, as indicated by the dynamometer spring 
balance, was attained. The flow of water to the 
jackets was adjusted to give approximately the 
desired standard outlet temperature (70 deg. Cent.), 
and the engine run under these conditions for a few 
minutes, until operating conditions had become 
stabilised. A set of readings was then taken by 
robserving the time to consume a specified volume, 
say, 5 cubic feet, of gas. The stop watch and a 

















Fic. 4—GAS PRODUCER 


revolution counter were interconnected, so that 
the number of engine revolutions in the measured 
time was also recorded. 

During this period readings were taken of the 
brake load, the air meter, the air and gas tempera- 
tures, and the exhaust temperature, and a gas 
sample was obtained for subsequent analysis. 
Indicator diagrams, both pressure-time and d P/d t- 
time, were photographed on 35 mm. film, and 
examined by means of a Société Genevoise profile 
projector with a magnification of 20. The exposures 
normally given included from 5 to 20 engine cycles, 
each of which could be seen separately on the film. 
The point of ignition was picked up by induction 
in a wire wrapped around the spark plug lead, and 
was superimposed on the d P/dt diagrams. The 
frequency of the induced current was so high that 
the consequent high speed of the cathode ray 
spot made it almost invisible, and the period during 
which the spark was passing appeared as a gap in 
the diagram. 

This test having been completed, the mixture 
strength was altered and the procedure repeated. 
A period of from fifteen to thirty minutes was 
normally required to make this alteration, adjust 
the dynamometer, rheostats and ignition advance, 
allow the engine conditions to become stabilised, 
and take the necessary readings. Three observers 
were employed. 

One of the most serious difficulties was that 





1 Loe. cit. 
12 This may be due to the somewhat unusual design of the 





engine. 
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of generating a gas the composition of which was 
nearly constant, not only over a period of a few 
hours, but from one day’s run to another, using char- 
coal which was not constant in either composition 
or moisture content. Fortunately, there is a com- 
pensating effect in that an increased proportion of 
the combustibles in the gas is accompanied by an 
increase in the amount of air required for complete 
burning, so that the calorific value of the mixture, 
and hence the power developed by the engine, does 
not vary greatly with changes in the calorific value 
of the gas. Care was taken to keep the gas quality 
as nearly constant as possible. The fire was poked 
at regular intervals and the suction on the pro- 
ducer and the quantity of water admitted along 
with the air were maintained at specified values. 
These values were determined by experiment in 
such a way that as rich a gas as possible should be 
generated and that its calorific value should vary 
by a minimum amount consequent on variations in 
charcoal moisture content. 


Tue Initrat SERIES oF TESTS 


The first tests were carried out at a com- 
pression ratio of 5-86:1. The precise magnitude 
of this compression ratio was determined by 
accurate measurement of the cylinder head, and 
allowance was made for the cavities in the 
spark plug and indicator unit. Many modern 
automobile engines have approximately that 
ratio, so that the results should be indicative of 
the performance of such an engine when run on 


Taste I,—Effects of Varving Mizture Strength ; Ignition Advance Set for Maximum Power at Hach Mixture Strength ; 
Compression Ratio, 5-86:1; Fuel, Producer Gas. 








Gas Spark 
Gas, Air, calorific advance, 
Test cu. ft./min.} cu. ft./min.| value (net), | degrees 
number. | at N.T.P. | at N.T.P. | B.Th.U./st. before 
cu. ft. T.D.C, 
| 
| 
G.3.5 2-34 4-92 134 35 
G.3.4 2-62 4-53 132 31 
G.3.3 2-71 4-35 132 30 
G.3.2 2-97 4-02 131-5 25 
G.3.6 3-12 3-87 132 22 
G.3.7 3-31 3-68 132 21 
G.4.5 3-35 3-54 132 20 
G.4.4 3-71 3-25 132 20 
G.4.3 3-91 3:14 132 _— 
G.4.1 4-14 2-92 131 24 
G.4.2 4-46 2-56 134 27 




















Limits of gas composition 


producer gas.. For the purpose of comparison tests; any particular output two efficiencies are possible, 
were made using a commercial petrol under| depending upon the mixture strength, except at 


the same conditions as the gas tests. The gas 
tests are being continued at high compression 
ratios, where detonation prohibits the use of petrol. 

Tests were carried out over the range of mixture 


Taste Il.—Effects of Varying Mixture Strength ; Ignition Advance Set for Maximum Power at Each Mizture Strength ; 
Compression Ratio, 5-86:1; Fuel, Commercial Petrol (Net Calorific Value, 18,470 B.Th.U./lb.; Specific Gravity, 0-735). 





Indicated 

Mechanical | Volumetric thermal 

Speed, I.M.E.P., | efficiency, efficiency, efficiency, 

r.p.m. Ib. /sq. in. per cent. per cent. per cent. 

based on gas 

consumed, 
1515 62-1 69-9 78-4 34-0 
1615 70-4 73-5 77-3 35-4 
1490 73-8 74°5 77-6 34-8 
1490 77-9 76-1 76:9 33-6 
1500 81-7 76-5 76-4 33-7 
1520 84-2 78-1 75-4 33-2 
1495 85-4 78-5 75-5 32-7 
1485 81-1 77-4 76-8 27-8 
1530 78-0 76-7 75-5 26-1 
1515 74-6 74-8 76-4 23-6 
1525 65-6 72-1 75-5 18-9 


: CO,, 1-4 to 3-0 per cent.; O,, 0-2 to 0-4 per cent.; CO, 30 
0-2 to 0-5 per cent.; H,, 6-1 to 9-5 per cent.; N, (by difference), 56-7 to 59-2 per cent. 


running on gas than when running on petrol ; 
that the maximum M.E.P. obtainable on gas is 
85-3lb. per square inch, as compared with 
128-6 lb. per square inch on petrol, or only 
66-3 per cent. of the petrol power ; and that the 


Spark Advanee, 


A ) 3 Degrees before T.0.C. 


Indicated Thermal Efficiency % 
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Indicated Mean Effective Pressure, Lb./Sq. In. 
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FIG. 5—PERFORMANCE, CURVES 


maximum thermal efficiency is very slightly higher 
on gas than on petrol. 

The above method of presentation of the results 
of the tests has the merit that it depicts the two 
essential characteristics of the performance of the 
engine, namely, its efficiency and its output. For 

















+0 to 32-5 per cent.; CH,, 


the ‘“‘ knee ”’ of the curve ; it has also the advantage 
that these curves of performance can be obtained 
on a commercial test bed by measuring only the 
power and the fuel consumption and without 























| , 

Spark Indicated 

Air, advance, — Mech 1 | Vol tric thermal 

Test Petrol, cu. ft./min. degrees | Speed, I.M.E.P., efficiency, efficiency, efficiency, 

number. c.c./min. at N.T.P. before r.p.m. Ib. /sq. in. per cent. per cent. per cent., 

T.D.C. (air only) {based on petrol 

consumed. 
F.8.4 19-7 6-98 24 1495 119-2 84-8 76-6 34-3 
F.3.3 20-0 6-94 25 1475 120-0 84-7 77-1 33-5 
F.8.5 21-4 6-89 20 1470 127-0 85-6 76-8 33-1 
F.8.2 22-9 6-98 22 1500 126-5 85-6 76-3 31-4 
F.8.6 24-9 6-94 18 1520 128-0 85-6 74-9 29-7 
F.8.7 26-0 6-96 16 1500 128-1 85-8 76-1 28-0 
F.8.1 26-5 6-91 16 1490 128-6 85-9 76-0 27-6 
F.8.8 28-9 6-94 17 1495 128-4 86-0 76-1 25-2 
F.9.5 30-3 6-99 20 1505 127-0 85-7 76-1 23-9 
F.9.4 35-1 7-06 20 1505 124-2 85-3 76-8 20-2 
F.9.1 35-8 6-96 19 1485 124-2 85-4 76-9 19-5 
F.9.2 38-2 7-99 204 1490 122-2 85-1 78-0 18-1 
F.9.3 46-1 7-18 26 1515 115-4 84-2 77-9 14-4 


strength (approximately from 60 per cent. to 130 
per cent. of the theoretically correct mixture) 
within which the engine would run without mis- 
firing. The principal results are set out in Table I, 
to which the limits of gas composition are appended. 
Results obtained using petrol are shown in 
Table IT. 


THERMAL EFFICIENCY-POWER Loop 


To compare the performance of an internal com- 
bustion engine when running on gas with its 
performance on petrol it is necessary to invert the 
consumption loop and plot the thermal efficiency- 
M.E.P. curves, in place of the usual consumption- 
M.E.P. curves. The comparative performance of 
the engine under the two conditions is shown in 
Fig. 5, the points round the curves being obtained 
by alteration of the mixture strength. The shape 
of the curves shows at a glance that in the 
maximum power region the engine is much more 
sensitive to changes of mixture strength when 


‘| producer gas engine shares with the petrol engine 

















measuring the air consumed, which is necessary if 
the results are to be expressed in terms of mixture 
strength. 

It is evident that the high speed producer gas 
engine requires a more homogeneous mixture of 
fuel and air than is necessary with petrol if 
maximum power is to be obtained from each 
cylinder of a multi-cylinder engine. While the 


the ability to accommodate itself to a wide range 
of mixture strengths, and has not the shortcomings 
of a petrol carburetter and induction system, yet 
its power variation with change of mixture strength 
is more marked, and only if all the cylinders of a 
multi-cylinder engine are receiving precisely the 
same mixture of gas and air will maximum power 
be obtained. Careful design of the induction 
system with this end in view is essential. 

The “friction” or “motoring” losses are 
approximately the same for the two fuels; hence 
they absorb a greater proportion of the total power 





with gas than with petrol. The maximum observed 
brake mean effective pressure with gas was 
67-1 Ib. per square inch, and with petrol 110-4 Ib. 
per square inch ; the ratio of gas power to petrol 
power becomes 61 per cent. 

Values of the ignition advance for maximum 
power at 1500 r.p.m. are plotted against M.E.P. 
in the upper curves of Fig. 5. Since the power 
developed is not greatly affected by small changes 
in ignition timing in the region of the optimum 
value, a possible error of +3 deg. in the plotted 
points must be accepted. The curves drawn 
should be accurate to +1 deg. Itis seen that 
the optimum advance for petrol at the maximum 
power mixture is about 16 deg., and for gas about 
20 deg., so that about 4 deg. more advance is 
required for gas than for petrol. 

Fig. 6 shows three typical cathode ray indicator 
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Fic. 6—-TYPICAL INDICATOR DIAGRAMS 


diagrams. This figure was obtained by super- 
imposing tracings of three diagrams, photo- 
graphed and enlarged to a length of about 10in. 
in the profile projector. Maximum pressure is 
reached several degrees later in the cycle for an 
approximately “correct ’’ mixture than for weak 
or strong mixtures. It seems that, for mixtures 
containing a considerable excess of either gas or 
air, combustion is not complete when the exhaust 
valve opens, so that greater power is obtained by 
advancing the spark to bring the point of maximum 
pressure closer to top dead centre, and allow as 
great a time as possible for the combustion. 

The conclusions which have been reached as a 
result of the tests carried out to date may be 
summarised as follows :— 

(1) The maximum indicated power available 
from a given engine working on charcoal producer 
gas is about 66 per cent. of that obtained on 
petrol. 

(2) The maximum thermal efficiency obtained 
is approximately the same with the two fuels. 

(3) Change in the mixture strength has a 
much greater effect on power for producer gas 
than a similar percentage change in petrol 
mixture strength. Hence much more precise 
control of mixture strength is necessary for gas 
than for petrol. 

(4) Ignition should be advanced about 4 deg. 
more (at 1500 r.p.m.) for gas than for petrol. 


APPENDIX 


Valve timing of the Ricardo E.5 engine :— 
Inlet valve — 3 deg. before ey 


” ” 32 ” after B.D 
Exhaust valve —_— 
closes 


WD. 
” 


51 deg. before B.D.C. 
29 ,, after T.D.C. 


” 








Tue ArtiFiciaAL DissrPaTIon oF FoG.—Many ingenious, 
but unpractical, suggestions have been at different times 
advanced to secure the local clearing of fog, particularly 
at aerodromes. In an-article in the Institute of Physics’ 
Journal of Scientific Instruments, Professor David Brunt 
gives a critical analysis of possible methods... Fogs, he 
points out, are of two main t; ** radiation fogs,’’ pro- 
duced by the cooling of the earth’s surface on a clear night ; 
and fogs due to the inflow of warm damp air over a cold 
surface. The first type is only produced in the absence of 
any appreciable air movement, and no practical solution 
to the problem which they present has yet been found. 
Fogs of the second type have, however, a measurable 
speed of motion, and in order to produce a patch of clear 
air it is sufficient to apply local treatment along a line on 
the windward side. Professor Brunt considers that heating 
is a practical method of dispersing the latter type of fog. 
On the assumption that 5 per cent. of the moisture in 
a fog is in the form of droplets, that the temperature 
increases between the base and the top of the fog by 
5 deg. Cent., and that the rate of drift is 1 m. per second, 
he calculates that burning 7500 cubic feet of domestic gas 
per minute, or 20 gallons of paraffin, would be sufficient 
to clear a space 100 m. wide to a height of 100m. Since 
the withdrawal of gas from the mains at the rate required 
would present difficulties, Professor Brunt favours a 
method based on the laying of paraffin pipe lines round the 
aerodrome, with burners arranged at, say, 3m, to 4m. 
apart. Preliminary experiments carried out in different 
countries, he states, promise to yield practical results. 
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The Reconstruction 
Power 


No. 


MAN Y descriptions of power stations and their 
extensions reveal little or nothing that is 
unfamiliar to electrical or steam engineers. In 
Great Britain the highest steam pressures have 
not met with widespread favour. Following 
the example set by the Battersea plant, the 
standard steam conditions for some _ years 
have been 600 lb. to 650lb. per square inch, 
with a temperature of 800 deg. to 850 deg. 
Fah. For the Battersea extension the inlet 





conditions are to be 13501lb. per square inch 


of Brimsdown ‘ A”’ 
Station 


I 


temperature without the steam-to-steam reheater. 

Normally the turbines, with which we shall 
deal more fully in a subsequent article, operate as 
one unit. The governor gear of the low-pressure 


set is screwed up and arranged so that it only 
comes into operation in the event of the speed of 
the et rising to a predetermined value, but pro- 
vision has been made to steam the low-pressure 
unit from the eight 160-lb. boilers which have been 
retained. The output is then 22,000 kW. With 
the exception of the new boilers and the circulating 


Mechanical Engineers by Mr. 8S. McEwen, will be 
found in our issue of November 16th, 1934. It will 
suffice to say here that, contrary to usual practice, 
the steam is not generated in water tubes heated 
directly by the boiler fire, but in evaporating drums 
which lie completely outside the furnace. A view 
of these evaporator drums is given on page 650. 
Heat for evaporating the water in the drums is 
supplied by injecting superheated steam into it. 
This superheated steam is produced by pumping 
by means of a steam circulating pump saturated 
steam at a pressure of 2000 lb. per square inch out 
of the drums and passing it through the radiant 
heat superheater (Fig. 3) surrounding the combus- 
tion chamber, and then through a convection super- 
heater at the outlet, at which it divides, approxi- 
mately one-third going to the turbine plant and 
two-thirds returning to the evaporator drums, into 
which it is discharged by special nozzles. Once the 





boiJer is working, it is this steam that evaporates the 














Fic. 1—-MODEL OF HIGH-PRESSURE AND LOW -PRESSURE TURSO -GENERATOR SETS 


and 950 deg. Fah. The pressure at the Dagenham 
works of the Ford Company is 1200 lb. per 
square inch and the temperature in the case of the 
latest plant 900 deg. without reheating, as in the 
case of Battersea. But the reconstruction of the 
Brimsdown A station belonging to the North 
Metropolitan Electric Power Supply Company 
marks an even more revolutionary departure from 
the well trodden path. By the generation of steam 
at 2000 lb. per square inch and 940 deg. Fah. the 
station differs from all others in the British Empire 
although similar plant is to be found in Russia, 
Czecho-Slovakia, and elsewhere. The “ Northmet”’ 
Company has been responsible for several engi- 
neering innovations. It was the first to employ a 
33-kV Parsons turbo-alternator, the first to install 
in this country a Ljungstrém set, and claims to 
have initiated frequency control. 

With an initial plant consisting of three 
1000-kW, 10-kV turbo-alternators and_ boilers 
working at 160 lb. pressure the original Brimsdown 
A station was completed in 1903. These machines 
were followed by a 1500-kW vertical Curtiss set 
and a 3000-kW horizontal machine, but after the 


war all the turbine plant with the exception of the | 


3000-kW set was removed and replaced by four 
5000-kW machines, together with eight additional 
boilers, giving a station capacity of 23,000 kW. A 
7500-kW set was installed in 1933 in place of the 
3000-kW machine and was used solely for the works 
supply for the Brimsdown B station. A year later 
the A station was put on a “care and main- 
tenance ”’ basis at the request of the C.E.B., and 
the 7500-kW set was installed in the B station. 
The lay-out of the new high-pressure plant, which 
is perhaps not so good as it might have been had it 
not been necessary to utilise the existing buildings, 
is shown in a general way in Fig. 2, an illustration 
of a model of the new Metrovick generating 
sets in Fig. 1, and an_ illustration of the 
high-pressure set and feed heaters in Fig. 4. 
There are two Loeffler boilers, each rated at 
210,000 lb. per hour (MCR) at a.pressure of 
2000 lb. per square inch, and a temperature of 
940 deg. Fah. at the boiler outlet. The two turbo 
generators with ancillary plant develop 53,000 kW 
(MCR). High-pressure steam is delivered to 
the high-pressure set, which develops 19,000 kW, 
and after the steam has been reheated it passes to 
the low-pressure 34,000-kW set. Although it was 
originally intended to reheat the steam in two 
stages, first in a steam-to-steam reheater using the 
high-pressure high-temperature steam and then in 
reheaters incorporated in the boilers, it has been 





found to be possible to reheat to the specified 


water pumps, it was possible to accommodate the 
entire plant in the existing buildings. A new steel- 
framed building covered with reinforced asbestos 
sheeting was erected to house the two new boilers, 
and a small extension was made to the turbine 
room to accommodate the circulating water 
pumps. In order that the low-pressure machine 
might take a steam supply from the existing low- 
pressure boilers some efficiency had to be sacrificed 


feed water, but for starting an external supply 
of low-pressure steam is required. At Brimsdown 
this steam is obtained from one of the original low- 
pressure boilers. The steam is led to a junction piece 
in the superheated steam piping at the inlet to the 
evaporator drums, and also to the boiler heating 
surface to assist warming up. In the evaporator 
drums the generation of steam is silent. To over- 





come the friction of the steam path through the 
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Fic. 2—LAY-OUT OF PLANT 


by adopting the somewhat low normal reheat 
pressure of 200lb. With the exception of the 
boiler headers, one of the steam circulating pumps, 
magnetic water level gauges, and certain valve 
forgings, all the plant was made in this country. 
The principle of the Loeffler boiler scarcely needs 
description, for much has been published relating 
to it. An abstract of a paper on the Loeffler 
system of steam production read at a joint meeting 
of the Institute of Fuel and the Institution of 


boiler, the pump develops a head of about 70 lb. 
per square inch. Each boiler has a flue gas 
reheater for reheating the steam at a pressure 
of 200 lb. per square inch from a temperature 
of 480 deg. Fah. to 820 deg. Fah.; also Senior 
economisers for heating the feed water from 
330 deg. Fah. to 520 deg. Fah. Duplicate 
Howden Ljungstrém air preheaters capable of 
heating the air for combustion to a tempera- 





ture of 300 deg. Fah., together with duplicate 
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induced draught and forced draught fans of 
Howdens’ manufacture, are also included in each 
boiler. The principal contractor for the boilers 
was Mitchell Engineering, Ltd. 

Apart from the principle on which it works, the 
Loeffler boiler is of considerable interest construc- 
tionally. Heating surfaces and the external super- 
heated steam piping are made of chrome-molyb- 
denum steel containing approximately 0-8 per 
cent. chromium and 0-5 per cent. moiybdenum. 
To ensure that the material would be satisfactory 
a small experimental cast was made and drawn into 
tubes. Long-time creep tests at 950 deg. and 1000 
deg. Fah. were carried out on the material at the 
N.P.L., and numerous welding and mechanical 
tests were made before it was finally approved. 
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FiG. 3—DIAGRAM OF LOEFFLER BOILER 


For the saturated steam piping and the feed-water 
piping 0-3 to 0-4 plain carbon steel was used, 
having an ultimate tensile strength of 36 to 40 
tons per square inch. 

As is well known, the whole unit is of welded 
construction and considerable work had to be done 
to satisfy the British insurance companies that 
the welding technique was satisfactory, and that it 
was possible to obtain materials to withstand the 
conditions under which the plant was to operate. 
Welding was done by the oxy-acetylene process, 
and welders from the Vitkovice Mines Steel and 





the large external pipes. No internal sleeve was 
used. 

The welding was built up to form a strong rein- 
forcement at the joint, and after completion was 
normalised by heating to a temperature of between 
890 deg. and 930 deg. Cent. by means of a sectional 
gas burner. It was then allowed to cool down 
slowly, except in the case of the small bore tubes, 
which were brought up to temperature by means of 
an oxy-acetylene torch and then allowed to cool 
in a small muffle. A very high standard of welding 
was laid down as the minimum acceptable. Most 





of the welds in the boilers, headers, and external 








top headers, and is then led to the convection 
superheater.. As already indicated, after the 
steam has passed through the convection super- 
heater it divides as shown in Fig. 3. After 
passing through the convection superheater 
the gases travel upwards through the first 
half of the steam reheater, and then down- 
wards through the second half of the reheater, and 
the first bank of the economiser. At this point they 
again change direction and travel up through the 
remainder of the economiser, the air preheaters, 
and then to the induced draught fans on the fan 
floor (page 650) 'above the boilers shown in Fig. 5. 





Fic. 4—HIGH - PRESSURE SET AND FEED HEATERS 


piping, together with a few in the heating surfaces, 
were X-rayed to ensure that they were up to the 
required standard. An ingenious method was 
employed to connect the tubes of the heating sur- 
face to the boiler headers. Small nipples were 
first formed on the headers to which were welded 
short lengths of tubes about 9in. long, when the 
whole was suitably heat treated and sent to site. 
The nipples were pushed out of the headers by 
means of a hydraulic jack fitting in the bore of 
the header, and with the head of the ram shaped to 
the required contour. In the H.P. part of the 
boiler there are no expanded joints. The boiler 





headers were supplied by Vitkovice Mines, Steel 
and Ironworks Corporation, and the boiler heating 


Controls for the boiler units are situated on a con- 
trol board, Fig. 6, the steam circulating pump being 
remotely controlled from this point through a 
small servo motor. 

The evaporator drums, which were made 
by Thos. Firth and John Brown, Ltd., are 
plain cylindrical forgings with 12in. plates, 
screwed and shrunk into the ends, and with an 
external shrink ring and finally seal welded. The 
material is 36/40-ton Siemens acid open-hearth 
steel. All connections are taken off the end plates. 
A manhole is provided at one end. Measured 
overall the length of each drum is 27ft. 4in., and 
the internal diameter 3ft. 7in. All the drums are 
situated in the boiler-house basement. 








FiG. 5—LOEFFLER BOILER AND STEAM CIRCULATING PUMP 


Ironworks Corporation were first employed, but 
in the later stages of the work it was entrusted to 
men in this country who had been trained by 
Czech welders. The ends of the tubes or pipes to 
be united were first sized on their internal diameters 
and the ends chamfered to an angle of 374 deg. 
to the vertical, so that a vee of 75 deg. was formed 
for welding. The chamfer was not carried through 
the full thickness of the tube, but terminated +/,,in. 
to */s:in. from the bore, depending upon the thick- 
ness of the tube. A gap between the two ends was 
also left varying from +/:in. for the small bore 
tubes in the heating surfaces to jin. in the case of 





surface by the Newport and South Wales Tube 


Company, using material supplied by Colvilles, | pag 


Ltd.; John Thompson, Ltd., supplied the chimneys, 
and Stewarts and Lloyds, Ltd., the integral piping. 

Each boiler has three evaporator drums. 
Saturated steam is taken to the suction of the 
steam circulating pump, which discharges into 
the bottom front wall boiler header. It then 
travels through the radiant superheater tubes, 
forming the front wall, the roof, and the rear wall 
of the combustion chamber, and then enters 
another header, from which it is taken to the lower 
sidewall headers, where it flows upwards to the 


» 6-BOILER CONTROL BOARD 


One of the steam circulating pumps, shown on 
age 650, was made by Escher-Wyss, Ltd., and 
the other by C. A. Parsons, Ltd., to Escher-Wyss 
designs. Both pumps, consisting of a single over- 
hung stainless steel propeller rotating within a 
heavy steel housing, are of simple construction. 
On the propeller shaft is a special labrinth gland. 
To prevent a flow through the gland of saturated 
steam which might condense and cause wear or 
corrosion, superheated steam is supplied to the 
gland at a pressure which balances the saturated 
steam, and is arranged to exhaust in stages. For 





driving the pump a variable-speed turbine, which 
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takes its steam from the auxiliary system, is em- 
ployed. This turbine, which has one velocity 
wheel and six impulse stages, exhausts into the 
de-aerating and evaporating plant. Its normal 
maximum ‘speed is 6200 r.p.m., but to suit the 
output and the other operating conditions, the 
speed varies from that value down to 2000 r.p.m. 
With a total heating surface of 2230 square feet, 
the radiant heat superheater is composed of 192 
chrome-molybdenum tubes, with a lin. o.d. 
and 0-232in. thickness. The steam temperature at 
the outlet is 780 deg. Fah. In the convection 
superheater there is a heating surface of 8600 
square feet, made up of 114 coils of chrome- 
molybdenum steel tube, 24;in. o.d. and 0-244in. 
thick. The tubes are arranged at a horizontal 
staggered pitch of 2}in. and a vertical pitch of 8in. 
The flue gas reheater comprises two 24in. i.d. 
carbon steel drums connected together by 228 
2in. o.d. tubes, giving a total heating surface of 
6800 square feet. The tubes are bent into 








FiG. 7—COAL WEIGHER PLATFORM 


the form of hairpins, and are expanded into 
the drums. On the steam and on the gas side 
the reheater is arranged in two passes. At 
maximum continuous rating the steam con- 
ditions “at the exhaust of the H.P. turbine are 
approximately 240 lb. per square inch and 470 deg. 
Fah., and as it has so far been found unnecessary to 
use the steam-to-steam reheater, these are the 
conditions at the inlet to the flue gas reheaters. 
The outlet temperature is 820 deg. Fah. 

In the all-welded steel tube Senior economiser 
with cast iron H-shaped gills shrunk on the 
straight portion of the tubes there is a total heating 
surface of 24,938 square feet. Duplicate Howden- 
Ljungstr6m air preheaters on each boiler have a 
combined heating surface of 23,360 square feet 
and are arranged with their shafts vertical. At the 
maximum continuous rating they are designed to 
heat the incoming air to 332 deg. Fah. and to 
reduce the temperature of the fuel gases to 278 deg. 
Fah. At the economical rating the corresponding 
temperatures are 314 deg. Fah. and 215 deg. Fah. 
The Howden draught plant, which consists of 
forced and induced turbo vane fans, shown on 
page 650, driven by D.C. motors, is also duplicated 
in each case. Incorporated in the latter fans are 
grit collecting devices which comply with the 
Electricity Commissioners’ recommendations. 

For each boiler International Combustion, 
Ltd., supplied a twin L type stoker, 25ft. 
wide by 23ft. long and having an area of 575 
square feet. Apart from the fact that the 
louvres are of heavy pattern, the stokers 
call for no special comment. Each boiler 
has one secondary air fan driven by a constant- 
speed A.C. motor, and twenty-two secondary air 
nozzles are arranged over the grate in the front 
wall of the boiler, so that alternative nozzles can 
be cut out of service at times of light load. Coal is 
fed to the stoker by way of three traversing chutes. 
Between the bunker outlet and the chute is an auto- 
matic weigher (Fig. 7) with stainless steel cut-off 
doors and hopper discharge doors. Although it was 
originally decided that all the boiler fittings should 
be the ‘‘ Vitkovic ”’ designs, as previously used on 
Loeffler boilers, it was subsequently deemed to be 





desirable to use Hopkinson fittings on No. 2 boiler, 
the other boiler having ‘‘ Vitkovic ’’ fittings. Each 


boiler is, however, fitted with two ‘“ Vitkovic ”’ 
magnetic water level indicators (Fig. 8), each con- 
nected to a different evaporator drum. On the 
third drum a departure from the usual practice has 
been made. The practice on the Continent has been 
to fit a standard gauge glass suitable for a pressure 
of about 400 lb. per square inch and to bring it into 
use during the starting up process only to check the 
indications of the magnetic gauges. But on the 
Brimsdown boilers it was decided to fit gauge 








FIG. 8—-MAGNETIC WATER LEVEL GAUGES 


glasses suitable for the full pressure so that the 
magnetic gauges may be checked during operation. 

The principle on which the magnetic water 
gauges operate is simple. A cylinder is connected 
to the evaporator drum in the same way as a gauge 
glass. One end of the cylinder is connected to the 
water space and the other end to the steam space, 
so that the water level in the cylinder corresponds 
with that in the drum. A float in the cylinder is 
connected to a steel tape in a vertical steel pipe 
and at the upper end the tape passes over 
a pulley in a steam-tight chamber and down 





into line with the other armatures, which are out- 
side the magnet’s field. 

Consideration of the feed-heating equipment, 
auxiliary steam system, &c., must be left for a 
subsequent article, but attention may here be 
drawn to the Weir boiler feed and lift pumps. The 
latter deliver the condensate at a pressure of 350 lb. 
per square inch to the suction of the feed pumps, 
shown on page 650. There are two Weir vertical 
reciprocating boiler feed pumps, a steam-driven 
centrifugal boiler feed pump serving as a standby, 
two Weir electrically driven multi-stage centri- 
fugal lift pumps, and one turbine-driven standby 
lift pump. Consisting of multi-throw reciprocating 
units, the main feed pumps represent a notable 
development in boiler feed practice. The principal 
reason for the adoption of reciprocating pumps was 
the high overall efficiency obtainable throughout 
the entire working range, as shown by the curves, 
Fig. 9. Curve A shows the overall efficiency of 
the reciprocating pump on test, 7.e., 


water horse-power 
brake horse-power 


while curve B represents the efficiency of a centri- 
fugal pump for the same duty. It will be seen that 
a very high efficiency is maintained with the recipro- 
cating pump over almost the entire output range, 
the efficiency being, if anything, slightly better at 
low outputs. 

The advantage of the reciprocating pump for 
high-pressure duty is also shown in curve C, which 
indicates the brake horse-power required for any 
load, and curve D represents the power require- 
ments of the corresponding centrifugal pump. The 
difference between the power curves C and D is 
marked and affords a simple method of calculating 
the saving in power cost to be made over a period. 
It should also be noted that whereas the discharge 
pressure of a centrifugal pump of suitable charac- 
teristics is some 10 per cent. or so higher at no 
load than at full load, the pressure set up by a 
reciprocating pump does not exceed the minimum 
required at any moment to feed water to the boiler. 
Thus, the discharge pressure with the reciprocating 
pump decreases with the load, owing to the lower 
frictional loss in the feed discharge piping. In the 
ease of Brimsdown A station, another reason 
for the choice of motor-driven reciprocating feed 
pumps was the fact that all the boiler auxiliaries 
are operated by a single control, so that for a change 
of steam demand all units are regulated simul- 
taneously by the Ward-Leonard system, from 
which the feed pump motors are operated. 

Each pump has a capacity of 240,000 lb. per 
hour at a maximum water temperature of 375 deg. 
Fah., from a suction pressure of 305 lb. per square 
inch, discharging against a pressure of 2300 Ib. 
per square inch. The speed of the pump at full 
load is 100 r.p.m., the 800 H.P. D.C. motor speed 
being 660 r.p.m. Driven from a Ward-Leonard 
system, the motor enables the pump speed to be 
varied at will between full speed and zero. Drive 
is through single-reduction double-helical gears, 
supplied by David Brown and Sons, Ltd., the gear 











case forming an extension of the pump sole plate. 
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Fic. 9—PUMP PERFORMANCE CURVES 


into a non-magnetic phosphor-bronze pipe. 
Attached to the end of the steel tape is 
a magnet and outside the phosphor-bronze pipe 
a number of indicators in the form of armatures 
or flaps one above the other. As the water 
level varies the position of the magnet changes and 
attracts the spring-controlled armature opposite 
it, producing a white gap in the series of armatures 
and thus indicating the water level. When the 
position of the magnet alters and the particular 
armature that was originally opposite it is no 
longer influenced by the magnet, the spring brings it 





The main bed-plate extends the whole length of 
the pump, and to it is bolted the crank case proper, 
the two forming a rigid structure. Large doors on 
the crank case give easy access to the interior. 
A long stuffing-box is arranged for each plunger, 
packed with anti-friction metallic packing, and 
water cooled. The stainless steel pump valves, 
with stainless,.steel valve seats, are arranged in 
groups. The connecting-rods are of cast steel, 
crank pin and crosshead bushes being white 
metalled. The crosshead pin is designed so that 
the whole underside is used to take the ram load, 
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thereby ensuring moderate bearing pressure. The 
pump rams are of hard rustless steel, and are 
secured to the crossheads in such a way as to main- 
tain perfect alignment. Forced lubrication is 
applied to all bearings, a gear type pump being 
driven from the main pinion shaft. From the main 
bearings oil is pumped through ducts in the crank- 
shaft to the crank pin journals, thence up the centre 
of the connecting-rods to the crosshead pins, and 
finally to the guides, from which the oil drains 
back into the well. 

The Weir high-pressure steam turbine-driven 
centrifugal feed pump is capable of delivering 
240,000 lb. of feed water per hour at 375 deg. Fah. 
from a suction pressure of 305 lb. per square inch, 
against a discharge pressure of 2300 lb. per square 
inch, when supplied with steam at 85 1b. to 222 1b. 
per square inch at 570 deg. Fah., and exhausting 
to atmosphere or vacuum. The pump consists of 
* multi-stage centrifugal unit, directly coupled to a 
steam turbine, and the complete set is mounted on 
a combined cast iron bed-plate of rigid construction. 
The pump has a forged steel barrel. 

Impellers are of Monel metal and the diffuser 
rings of a special hard bronze. The main stuffing- 
.. boxes are water cooled and water sealing is pro- 
vided. The main bearings are white metal lined 
and forced lubricated from an oil pump driven from 
the main shaft. The pump is provided with a 
hydraulic balancing arrangement which takes up 
any end thrust during running under all con- 
ditions of load. An oil cooler and strainer are 
provided in the foreed lubrication system. The 





turbine is an impulse unit with one pressure and 
two velocity stages. Blading and shrouding are 
of Monel metal. A special governor operating on 
the throttle valve is designed to control the speed 
within very close limits. An emergency trip 
governor is also provided, designed to prevent the 
turbine from exceeding a predetermined safe 
speed. Steam sealing is provided for the turbine 
glands. A cut-in gear brings the centrifugal pump 
into action in the event of failure of either of the 
reciprocating units. The cut-in gear is operated by 
a valve situated on the main control board. 

The two four-stage electrically driven lift pumps 
are each capable of delivering 240,000 lb. of feed 
water at 227 deg. Fah. against a discharge pressure 
of 335 lb. per square inch. Each pump is directly 
coupled to an electric motor of 140 B.H.P., running 
at 2900 r.p.m. The Weir steam turbine-driven 
standby single-stage centrifugal lift or booster 
pump is capable of delivering normally 240,000 lb. 
of feed water per hour, and on maximum overload 
480,000 lb. per hour at 227 deg. Fah. against a dis- 
charge pressure of 435 lb. per square inch, when 
supplied with steam at 85 lb. to 222 Ib. per square 
inch gauge at 570 deg. Fah., and exhausting to 
atmosphere or vacuum. On the turbine is a Weir 
pressure regulator and emergency governor. Steam 
sealing gear is fitted to the turbine glands for use 
under vacuum conditions. An automatic cut-in 
gear is arranged to start up the pump in the event 
of the failure of either of the electrically driven lift 
pumps. ; 

(To be continued) 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


——————-<— 


“A HISTORY OF ROTARY ENGINES AND 
PUMPS ” 

Sir,—This week's instalment of the above very 
interesting series of articles deals with ‘‘ concealed 
reciprocators.” 

In Mechanics’ Magazine for 1848 a rather curious 
engine is described which seems to come into this 
category. It has, I believe, no modern counterpart, 
nor does it seem likely to have one, but as the prin- 
ciple is different from any described, and as it is 
attributed to James Sims, of Redruth, well known in 
connection with engineering in Cornwall, it may be of 
some interest. 

I enclose a rough sketch, taken from the fairly 
complete drawing given there, which shows that the 
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Sims' ENGINE 

engine consisted of a double-action steam cylinder 
mounted diametrically in the hub of a large fly-wheel, 
the piston rod extending through glands in both 
covers and having a heavy weight, sliding in parallel 
guides, attached to each end. A small roller is pro- 
vided at the side of each weight, and a curved guide 
is also provided on which the upper of the two rollers 
will roll as soon as the upper weight is raised, causing 
the upper part of wheel to move to the right. By the 
time the wheel has moved about 45 deg. the upper 
weight has moved to its maximum distance from the 
centre, while the other weight has been drawn to its 
minimum distance. Gravity then completes the half- 
revolution, bringing the wheel into a position to 
repeat the cycle of operations with the steam on the 
other side of the piston. The wheel is thus kept in 
rotation by a continual shifting of its centre of gravity, 





the direction of the initial movement, and therefore 
the direction of rotation being determined by the 
position of the curved guide. That’an engine was 
actually built. to these designs seems certain, as 
mention is made of a two-day’s trial under observa- 
tion, which is stated to have been very satisfactory. 
Sims, however, seems to have been well aware of the 
reciprocating nature of the engine, as he proposes a 
variation, where the cylinder and weights are applied 
to rock the beam of a pumping engine. 

Steam admission and exhaust in the rotary engine 
were carried out through ports in one of the trunnions. 

In the description of the many variations of the 
drive for the Roots type blowers, no mention is made 
of the rather interesting drive, applied, I believe, by 
Samuelson, in which a single steam cylinder drove 
two crankshafts on the lines of Cartwright’s engine 
of 1797. 

No mention has been made up to the present of the 
type with intermeshing spiral gears, such as the 
Mascord engine of about 1908. This engine, I believe, 
operated on steam, compressed air, and to a limited 
extent as an internal combustion engine. 

JEOFFREY K. KING, 
Assoc. M. Inst. C.E. 
Shotesham All Saints, Norfolk 
May 20th. 


LOCOMOTIVE EXPERIENCES 

Siz,—I must have expressed myself very badly as 
both Mr. Livesay and Mr. Poultney misunderstand 
my remarks. As regards the doubts of the former 
gentleman, I never suggested that any British loco- 
motive could keep its cylinders filled at.70 m.p.h. 
in full gear. I am quite sure that there is not one 
that could do so, but there are North American loco- 
motives that can, and Mr. Livesay seemed to suggest 
that he thought it desirable if British locomotives 
approximated to this condition. 

Mr. Poultney, I suggest, approaches the problem 
from the wrong end. Of course, additional boiler 
power will always increase the I.H.P. up to the point 
where the cylinders can be filled in full gear at top 
speed, but in this country it is not a question of suit- 
ing the boiler to a given size of cylinder, but of suit- 
ing the cylinder capacity to a definitely limited boiler 
size. Critics often seem to overlook that our designers 
are always up against the permanent way department 
and a locomotive built right up to a weight limit can 
obviously never have any surplus weight to spare. Mr. 
Poultney very rightly says the boiler demand at low 
speeds is very much less than at high speeds ; conse- 
quently, to make full use of the boiler output at low 
speeds the cylinders must be considerably larger 
than would be necessary for high speeds. In the case 





of the G.W.R. ‘‘ Kings” and the 8.R. ‘“ Schools ”’ 
particularly, the boiler could hardly be materially 
increased as the weights on the coupled axles are 
right up to the limits allowed, Reduction of machin- 
ery weight would not help, as it is practically all 
carried on the bogie. So in these cases it is certainly 
a matter of making the best use of a given size of 
boiler. Both classes have relatively very large 
cylinder capacity, and both are particularly capable 
machines at the low and medium speeds, and I 
suggest that if their cylinder capacity bore the same 
ratio to the boiler as is common in North American 
practice they would to a large extent lose this 
capability. 

It is not suggested that any locomotive could pro- 
duce a quite constant I.H.P. above the certain 
minimum speed, but the nearer this condition is 
approached the more completely will the boiler capa- 
city be utilised. A very excellent illustration of this 
is given by the particulars of the Texas and Pacific 
2-10—4 locomotive reviewed in Mr. Coble’s article. 
The I.H.P. of this machine rises to a peak of 4380 
at 40 m.p.h., but the curve is very flat-topped, and the 
output is substantially constant from 30 to 60 m.p.h. 
There is only a variation of 5} per cent. from the 
maximum I.H.P. over this range, a very fine result, 
showing that the boiler and cylinders are matched 
extremely well. The other locomotive of which corre- 
sponding figures are given is not nearly as good. This 
is the Kansas City Southern 2—-10—4, and although the 
output rises to a peak of 4825 I.H.P. at 35 m.p.h., it 
starts to fall immediately as sharply as it rose, and 
at 50 m.p.h. it has fallen to that of the former smaller 
locomotive, and if the curve were to be produced to 
60 m.p.h. it would have fallen to 900 I.H.P. below 
that developed by the Texas and Pacific locomotive. 
The moral here would seem to be that the valve 
arrangements of the Kansas City Southern machine 
were not as good as they might be. 

C. M. Keriirr. 

Bexhill-on-Sea, May 2Ist. 





MINOR INVENTIONS 

Sir,—The Editorial in your issue of May 12th on 
‘Minor Inventions” is not only interesting, but is 
an important subject for this country as well as 
America. 

Not only are the inventors of these minor but 
universal assets unknown both in this country as 
well as America, but the assets themselves do not 
receive a fair introduction to the commercial world 
unless the inventor is fortunate enough to have the 
right connections through personal acquaintance or 
possesses sufficient finance and knowledge to provide 
his idea with the necessary protection through the 
Patent Office to receive a fair return for the benefit 
which he is providing for his fellow-men. 

If such means were provided in this country with 
sufficient backing both in influence and finance, many 
more inventors would be persuaded to put their ideas 
forward with the result that trade as well as living 
would be improved throughout the country in a few 
years’ time by the introduction of new industries as 
well as the revival of old ones, thus reducing unem- 
ployment to a figure possibly below that of pre-war 
days. 

Such means could be provided by the universal 
backing of an unbiassed body, whose duty consists 
in giving inventors a fair and helpful criticism of their 
ideas for a reasonable sum, and is in a position to 
carry out the necessary experimental investigation, 
legal protection, and, finally, introduction to the 
commercial world, either by transactions or exhibi- 
tions in various industrial centres throughout the 
country, thus creating a sense of competition for the 
inventor which he does not possess at present. 

Such a body does exist now in a preliminary form, 
and having been in formation since 1919 has acquired 
a vast experience to produce the necessary help, &c., 
but lacks the financial backing to expand itself suffi- 
ciently to make its influence known and felt through- 
out the country. 

Its name is the Institute of Patentees, of 10, 
Victoria Street, Westminster, and it is based on similar 
lines to that of the Mellon Institute of America, which, 
after thirty years of slow development, was backed 
financially by the Mellon brothers and now, after 
putting over 400 undeveloped inventions right 
through practical experiment and carrying out 
research work of all kinds, is working for the good of 
invention in a building as large as Buckingham Palace 
and turning work away. 

Such an achievement could be carried out in this 
country in a:few years, and would prove a boon both 
to trade in general and the individual, not only in 
Great Britain, but eventually throughout the British 
Empire. Special departments could be formed to 
investigate ideas for the three fighting services, and, 
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if run on the same lines as the Inventions Branch of 
the Ministry of Munitions during the last war, 
would prove a great asset. 

Once started on a sufficiently large basis, such an 
organisation would soon become self-supporting, both 
from individual and trade .subscriptions, as well as 
the return from exhibitions and the commissions of 
inventions introduced to and accepted by the indus- 
trial market. 

A. Morr, 
Member of Council, Institute of 
Patentees. 
London, 8.W.1, May 18th. 


SHALLOW COVERED A.R.P. TRENCHES 

Str,—-Much money is being spent on networks of 
concrete-lined trenches, 2ft. below the ordinary 
ground surface in London squares and elsewhere. 

If an ordinary high-explosive bomb drops from a 
height of 5000ft. into the middle of the square, it will 
form a crater 15ft. to 26ft. deep and perhaps 100ft. 
wide at the top. The earth all round the crater will 
be subjected to a terrific side pressure, which will 
push together the walls of these shallow trenches 
and may kill everyone in the whole network. 

If, on the other hand, the bomb drops on a building, 
one or perhaps two buildings may collapse, but the 
rest of the inhabitants of the square have a good 
chance if they stay indoors. The first time one shallow 
network is “‘ concertinaed ” it will render all other 
shallow trenches useless, as no one will enter them. 

For a very little extra cost the trenches could be 
put 30ft. down, which would give an important degree 
of safety. The official statement that bombs will 
drop 60ft. into the ground is pure bogey to put the 
public off from asking for 30ft. Not many bombs 
have ever been known to go 60ft. into the ground. 

It would beeasy to prove or disprove my statements 
about the trenches. All that is required is to spend a 
few hundred pounds on a shallow network in some 
open space, and then to bury a bomb, say, 10ft. or 
15ft. down in the middle and explode it. 

If Barcelona experience were accepted, perhaps 
even this simple experiment would be unnecessary. 

All the talk about protection from splinters and 
side blast is ‘“ eye-wash,” as the ordinary walls of 
buildings give that much protection. 

A. R. H. 

London, May 20th. 


OF COAL BY 


MEANS 


DISTILLATION 
ELECTRICAL 


Sir,—With reference to the leading article in 
your issue of the 12th inst., probably every expert 
in coal distillation has at some period exhaustively 
investigated electrical means in lieu of gas, but it 
will be apparent to you that the cost per kWh is 
the decisive factor, and unless and until the C.E.B. 
are able to afford some guidance of a practical nature 
progress is impossible. 

The immense field which cheap power 
is clear from a perusal of the Board of Trade Statistics. 
To mention but a few products, carbide of calecium— 
which might be avoided by the utilisation of methane, 
requiring almost the same energy—the various 
ferro-alloys, and aluminium and magnesium. 

A glance at the export lists of Sweden and Norway 
will show the relatively high quantum of power these 
countries export in the shape of nitrogenous fertilisers, 
whilst we find it difficult to clear expenses in producing 
sulphate of ammonia. 

If the design of new consuming plants envisages 
power at a definite cost over a sufficiently lengthy 
period available for a given number of hours per 
day and ability to avoid other sources at peak periods, 
it is then possible closely to investigate a series of 
new industries all coal consuming, and bearing 
definitely—even if in a slight degree—-on the problem 
of unemployment. D. Bactry. 

London, 8.W.1, May 23rd. 
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A Lone Suspension BripGE at NEw YorK.—At the 
end of April the Bronx-Whitstone Bridge, spanning the 
East River at New York, was placed in service. It has a 
centre span 2300ft. long and side spans 755ft. long, with 
approach viaducts 1620ft. and 2360ft. long. The height 
above mean high water at the centre is 150ft., and the 
bridge carries two 29ft. wide roadways separated by a steel 
kerb. Its two 377ft. high towers are of rigid frame con- 
struction, each consisting of two vertical shafts tied 
together by two portals, one below the floor and one at the 
top, there being no diagonal bracing. Both the shaft and 
the portals are closed box sections ; the towers are T shaped ; 
the width parallel to the length of the bridge tapering 
from 18ft. at the bottom to 12ft. at the top, the transverse 
width being constant at 16ft. The total cost of the bridge 
and its approaches was nearly 14 million dollars. 





The Cross-Channel Motorship 
“Royal Daffodil ”’ 


OX Wednesday, May 24th, we were invited to 
inspect at the Tower of London Pier the new 
twin-screw motorship ‘ Royal Daffodil,’’ which has 
been built by William Denny and Brother, Ltd., of 
Dumbarton, to the order of the General Steam 
Navigation Company, Ltd., of London, for the firm’s 
London to Ostend summer passenger service. The 
new ship, which will run from Whitsuntide until mid- 
September from the Tower Pier, will also be available 
for the Thames Estuary service, and will be used to 





Company, Ltd., and its associated company, the New 
Medway Steam Packet Company, Ltd. The scheme 
of painting adopted gives her a yacht-like appearance. 
The outside of the hull is painted white, with two green 
ribbon lines above and a green boot-topping at the 
water line. 3 

The owners, who are specialists in the traffic for 
which this ship has been designed, have given special 
attention to the catering arrangements. About 286 
passengers in all can be provided for at one sitting in 








MOTORSHIP 


supplement the services which are now run by the 
New Medway Steam Packet Company, Ltd., of 
Rochester, an allied company, with the two motor- 
vessels, the ‘‘ Queen of the Channel "’ and the “* Royal 
Sovereign.” 


GENERAL Hutt DESIGN 


A wide deck has been arranged in order 
to give more space for passengers and to reduce 














“ROYAL DAFFODIL *’ 


the two dining saloons on the main deck. In addi- 
tion, there are two lounges on the same deck, a sun 
Jounge on the promenade deck above, with a smoke 
room at one end, and various refreshment bars 
throughout the vessel. 

The sun lounge, which is a special feature of the 
ship, is remarkable for its length, extending over 
160ft. and capable of seating about 370 passengers. 
It is Situated between the promenade and sun decks. 
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ARRANGEMENT 


rolling. The ship will carry over 2000 passengers on a 
one-class service, all passengers having the full run 
of the ship, an arrangement which is known to be 
popular. 

The vessel, as will be seen from our engraving, has 
a cruiser stern, a curved plate stem, two masts, and 
two stream-lined funnels. On the stem is a shield 
bearing the crests of the General Steam Navigation 





Swain Sc 


OF MACHINERY 


There are two dining saloons, one forward and one 
aft, capable of dining 118 and 168 persons at one time 
respectively. There are, besides, a smoke room, a 
snack bar, a cocktail bar, a milk bar, a ticket office, 
and an exchange bureau. 

All the passenger stairways are wide and of easy 
slope, and the public rooms are ventilated on the 
most recent Thermotank punkah louvre system. The 
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officers’ and crew’s accommodation on the lower deck 
is well laid out and ventilated by propeller type electric 
supply fans. Baths and showers are provided. 

Loud speakers for musical reproduction are dis- 
tributed throughout the vessel. Microphone sockets 
are also fitted in various places to enable instructions 
to be given to other parts of the vessel through the 
loud speakers. The life-saving appliances consist of 
six lifeboats, together with a large number of buoyant 
deck seats, as well as a wireless telegraphy installa- 
tion and a rocket-firing appliance. Fire-fighting 
appliances are fitted to meet the full requirements of 
the Board of Trade, and include two fire-resisting 
steel doors on each side in the main deck passages 
amidships. Y 

The kitchen for the passenger services is particu- 
larly well equipped, and all the apparatus is electrically 
operated. 

In order to fit the ship fully for cross-Channel and 
Thames Estuary service there is provided, in addi- 
tion to the usual stern rudder, a bow rudder con- 
trolied by hand gear on the navigating bridge. The 
steering gear for the main rudder is situated on the 
lower deck aft, and this gear, as well as the windlass 
forward and the capstan aft, are electrically driven. 


ENGINE Room ARRANGEMENTS 


The general arrangements of the main and auxiliary 
propelling machinery is shown in the accompanying 
engraving. The main engines have a combined output 
of 4500 S.H.P., and they are of the standard Sulzer 
type, operating on the two-stroke principle with airless 
injection and trunk pistons. At the forward end the 
crankshaft is extended to drive a pair of scavenging 
pumps, while above each pump is a small air com- 
pressor, which supplies the compressed air needed for 
manceuvring purposes. The main air receivers are 
arranged forward on the port side of the engine room, 
and they are designed for a working pressure of 
600 Ib. per square inch. A Reavell electrically driven 
air compressor is also fitted, and there are separate 
air receivers for the siren and the auxiliaries. The 
main engines work with foreed lubrication, the oil 
being kept in circulation by two Drysdale Vertoil 
pumps, working in conjunction with Auto-Klean 
strainers and Serck oil coolers. This system furnishes 
the oil supply for the main and gudgeon pin bearings, 
and oil for cooling the main pistons. The pumps for 
the circulating water are two upright pumps of the 
centrifugal pattern, one of which is a standby pump, 
and there is a motor-driven pump for domestic fresh 
water services. All these pumps were supplied by 
Drysdale and Co., Ltd. For the oil fuel supply service 
there are two Hamworthy motor-driven oil fuel 
transfer pumps, and the fuel tanks are fitted with 
Malone depth gauges. The lubricating oil is purified 
on the continuous principle, a centrifugal separator 
of the Alfa-Laval type being provided. The pumps 
for the bilge, ballast, general service, and sanitary 
services are all of the Dawson and Downie type, and 
these pumps, as well as other pumps and the air 
compressor are driven by motors supplied by 
Laurence Scott and Electromotors, Ltd., of Norwich, 
and furnished with Bray starters. 

As may be seen from our drawing, the exhaust 
gases pass through two sets of silencers. The first 
silencer is in combination with a dust collector of the 
Vortex pattern and the second silencer is of the 
Burgess type. They are accommodated in the funnel 
casing. Foamite type fire extinguishers are provided 
for engine-room use. 

The principal particulars of the hull and propelling 
machinery of the “‘ Royal Daffodil ’’ are as follows :— 


Hull Particulars. 

Length overall ... 313ft. 
Breadth moulded 50ft. 
Breadth on water-line 40ft. 
Depth to main deck 12ft. 6in. 
Gross tonnage ... 2060 
Trial speed 21 knots 
Service speed 19 knots 


Propelling Machinery. 


Type of machinery ... Twin-screw Sulzer 


type oil engines 
Number of cylinders each engine Twelve 
Designed output each engine ... 2250 8.H.P. 
Running speed ee 320 r.p.m. 
Cylinder bore 360 mm. 
Piston stroke i 600 mm. 
Main generating sets Four, four-cylinder 


Allen oil engine 
driven dynamos _ 








Reinforced Brickwork 


In the accompanying engravings we illustrate a 
test which has recently been carried out with a new 
design of reinforced brickwork. It is claimed that 
bricks made according to this design, registered by 
the Himley Brick Company, Ltd., near Dudley, has 
made possible for the first time the practical applica- 
tion of three-dimensional reinforcement in brickwork 
for engineering and other purposes. Hitherto, 
research work on reinforced brickwork has been 
mainly concerned with the practicability of inserting 
reinforcing bars between the horizontal joints. In 
the new design, as shown in the sketches reproduced 
in Fig. 1, each brick, which is of standard dimensions, 
has formed in it two U-shaped slots for the reception 





of vertical reinforcing bars. It will be noted that the 
slots are made so that the reinforcement can be placed 
by using reinforcing stirrups in the horizontal joints, 
as far away from the neutral axis of the section as 
is usually possible in similar concrete construction. 








FIG. 1—CONSTRUCTION OF BRICKS 


The bricks are specially intended for the building 
of columns, and it is stated that by their use either the 
thickness of brick walls can be reduced or the strength 
considerably increased. They are, however, equally 
suitable for use in beams for which an elementary 











FiG. 2—BEAM UNDER LOAD 


form of shuttering is required, although, of course, 
no shuttering is necessary for walls and columns. 
Furthermore, with the insertion of reinforcement 
running at right angles to the main axis of the brick, 
it is possible to increase the slender ratio of any 





FiG. 3—-BEAM UNDER CONSTRUCTION 


section, thereby making possible the building on 
framed structures with brick. 

In Fig. 2 a reinforced brickwork beam, 14in. deep 
and 9in. wide, with a span of 15ft., as constructed at 
the Himley Brick Company’s works, is shown 
supported at each end by a column of reinforced 
brickwork of 9in. square section, 6ft. high. The 
amount of reinforcement is 1 per cent. of the cross- 





sectional area in the beam and 1} per cent. in the 
columns. Each column has horizontal reinforcement 
spaced every four courses. The beam is shown 
loaded with 10 tons of bricks evenly distributed. 
Other engravings, Figs. 3 and 4, show the beam and 
column in course of construction. 

We are informed that all tests have shown that the 
behaviour of reinforeed brickwork under load is 
exactly the same as in the case of reinforced concrete, 
and that the formule for the one are applicable to 
the other. In fact, the firm states that any design 
for reinforced concrete construction can equally well 
be carried out with the ““H.R.B.,” or Himley rein- 
foreed brickwork, whether dealing with straight or 
curved sections. The slots in the brick are so spaced 
as to give a perfect half bond, which is the strongest 





Fic. 4-COLUMN UNDER CONSTRUCTION 


bond, and they are wide enough to allow a consider- 
able area of reinforcement and space for mortar in 
order to make a good bond between the reinforcement 
and the brick. x 

When using this type of brick it is stated that the 
additional labour cost over laying ordinary facing 
bricks is small. A strong cement mortar, slightly 
softer than is usual, containing a small proportion 
of slaked lime in order to increase the workability, and 
thereby the bond of the mortar, is recommended. It 
is unnecessary to use liquid grout except when 
initially inserting reinforcing rods into the founda- 
tions. The wetting of the bricks before laying is 
advised. As the bricks are wirecuts the bond between 
mortar and brick is better than with pressed bricks. 

According to the firm, walls can be built to with- 
stand deflection stresses occurring in blast-proof 
shelters and retaining walls. In such positions as do 
not require reinforcement, reinforced bricks can be 
worked in with standard bricks. The reinforced 
bricks can be made either as facing or internal bricks, 
and therefore, by employing reinforcement in the 
facing bricks an additional part of the building is 
used for load carrying, thus giving an increased floor 
space. By reason of the elimination of shuttering 
the construction of deep foundations, cellar walls 
and columns can be simplified, and, in addition, 
beams, solid reinforced floors, culverts, and arches, 
which require complicated shuttering when using 
concrete, can be built with simple shuttering. 








ENGINEERS AND A.R.P. 

Tue Institution of Civil Engineers has arranged a 
series of three lectures during June so that members 
may be informed of the latest developments in 
A.R.P. practice. Details are as below : 

Tuesday, June 6th, at 6 p.m.: “ Experimental 
Work on A.R.P.,” by Dr. R. E. Stradling, C.B., 
M.C., M. Inst. C.E., Chief Adviser, Research and 
Experiment, A.R.P. Department, Home Office. 

Monday, June 12th, at 6 p.m.:° ‘“ Camouflage,” 
by Gilbert Palmer, Royal Aircraft Establishment, 
Farnborough. 

Tuesday, June 20th, at 6 p.m.; “The Design 
of Bombproof Shelters,” by Dr.. David Anderson, 
M. Inst. C.E., Chairman, Design Panel, Engineering 
Precautions (Air Raid) Committee. 

A lecture has also been arranged to let members 
know the duties which a civilian engineer might 
be called upon to carry out when working with 
military engineers in war : 

Tuesday, June 27th, at 6 p.m.: “The Work 
of the Military Engineer in War,” by Brigadier C. A. 
Bird, D.S.0., Chief Engineer, Aldershot Command. 
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Propos—eD New Power Station at BIRKENHEAD.— 
The Birkenhead Electricity Committee is considering a 
scheme for the construction of a new power station at 
Bromborough. The proposed station will at first have 
two 30,000-kW turbo-alternators and be laid out for an 
ultimate capacity of 120,000 kW. 
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Rail and Road 





SHOCK-ABSORBING WaGons.—Six shock-absorbing vans, 
introduced experimentally last year by the Great Western 
Railway Company to prevent damage of goods in transit, 
have proved so successful that 100 open and 100 covered 
wagons are now to be fitted with the shock-absorbing 
device, 

Niacarna Bripgk Francuise Sotp.—It is announced 
that the In | Rail Company, owners of the 
destroyed Niagara River Falls View Bridge, has sold all its 
real estate, rights, and transferable franchises in connec- 
tion with the bridge to the Niagara Falls Bridge Commission 
for £615,000. 

Super Higuways iv America.—The United States 
Bureau of Public Roads has presented its rt on the 
proposed grid of super highways crossing country 
from east to west and north to south. It is stated that 
the six highways under consideration would total 14,366 
miles and cost about 2900 million dollars to build. It is 
considered that the roads would not pay for themselves 
by a@ direct toll system, and it is urged that instead of 
building these roads attention should be given to 
pa inter-regional highways in areas of heavy 
traffic. 

L.N.E.R. Improvements at CoLcHEster.—Improve- 
ment works costing about £190,000 are being carried out 
by the London North-Eastern Railway Company at 
Colchester Station and on the Clacton and Walton branch, 
which joins the main line there. The work includes the 
provision of new main lines to improve the alignment, 
new station buildings and sidings, lengthening of plat- 
forms at Hythe and Thorpe-le-Soken, and improvements 
to Frinton and Walton-on-the-Naze stations. The 
present single line between Thorpe-le-Soken and Clacton 
is being doubled. Colour light signals are to be installed 
and will be operated from a relay panel in a signal-box of 
the latest design. 

Maryn Line REsIGNALLING FoR TuBE SeRvices.—The 
London and North-Eastern Railway Company’s lines 
north of Highgate are being resignalled by the London 
Passenger Transport Board in connection with the exten- 
sion of the tube services to Alexandra Palace, Barnet, and 
Edgware, to be inaugurated in July, as far as East 
Finchley. The lines concerned are being track-circuited 
and equipped with colour light signals and olectro-pneu- 
matic train stops. Power-operated signal-boxes will be 
installed at Park Junction, East Finchley, Finchley 
Central, and High Barnet. Some of the old signal-boxes 
will be retained to work at night in connection with the 
running of steam-hauled coal trains. 


CarpiaGeE Ligutine By Gas.—In the House of Commons 
the Minister of Transport was recently asked the propor- 
tion of passenger carriages still lighted on the four 
main line systems. He replied that, pede cod electrically 
operated stock, all of which was lighted by electricity, 
the number and proportion of railway passenger vehicles 
of all descriptions owned by each of the four amalgamated 
railway companies and lighted by was at December 
3lst, 1938, as follows : uthern ilway, nil; Great 
Western Railway (provisional figures), 1083, or 18-14 per 
cent. of the total; London, Midland and Scottish Rail- 
way, 709, or 4-22 per cent.; and London and North- 
Eastern Railway, 2781, or 22-68 per cent. 


L.M.S. ImproveMEentTs In BremincHam.—In order to 
give improved operating facilities for the heavy summer 
passenger traffic on its West of England main line, the 
London, Midland and Scottish Railway Company has 
decided to carry out a local scheme of improvement which 
will ease congestion on this route in the Birmingham area. 
This scheme, which will be carried out in time for the 
busiest period of the coming summer, involves the con- 
version into slow passenger lines of the goods lines between 
King’s Norton and Halesowen Junction, thus enabling 
local passenger trains to be kept free from interfering with 
expresses over this section of 2} miles. The scheme also 
involves a number of signalling alterations, and the pro- 
vision of new connections at Northfield Station. 


CREWE Suspension BripGk TO BE DEMOLISHED.— 
Crewe ong, bridge, which connects Crewe Station 
with the London, Midland and Scottish Railway Com- 
pany’s locomotive works, is shortly to be demolished to 
make way for the reconstruction of Crewe North Junction 
signal-box. Known locally as ‘ The Spider,”’ the bridge, 
which was built in 1878 to convey stores from the works to 
the station, is 720ft. long and consists of a 220ft. suspension 
span supported on lattice towers 45ft. above rail level and 
fifteen lattice girder spans. It crosses a complicated net- 
work of lines, junctions, and tunnels just north of Crewe 
Station and formerly carried a narrow-gauge track, used 
only by a 2}-ton locomotive called “‘Tiny.’’ Although 
the engine has been withdrawn from service for some years, 
and the stores have since been conveyed over the standard 
gauge lines beneath the bridge, the latter has been used as 
a footway for L.M.S. employees, and as a support for 
cables, wires, &c. 

SEGREGATION or Roap Trarric.—lIn an address to the 
National Safety First Congress, the Minister of Transport 
said that practically all accidents take the form of collisions, 
and it is clear that the more it is possible to te from 
each other different classes of traffic which habitually 
move at widely different speeds and to prevent the same 
carriageway being used by vehicles moving in different 
directions, the more will be done to reduce the likelihood 
of collisions. This principle of tion is emphatically 
recommended in the Ministry of rt Memorandum 
on the Lay-out and Construction of Roads, which is in 
the hands of all highway authorities ; and the Minister 
pointed out that the Select Committee had no faults to 
find with that document. He went on to say that segrega- 
tion is not an objective which is immediately attainable 
all over the country ; even if there were no limit whatever 
to the funds available for the improvement of our highway 
system, it would take years to make the roads com- 
pletely foolproof. Segregation, moreover, is not a 
practical proposition in many of those congested areas 
where, from the point of view of safety, it would be most 
valuable. 





Miscellanea 





Mip-East Eneitanp ELeEcrriciry Scxeme.—The 
Central Electricity Board announces that it has adopted 
the Mid-East England (Alteration and Extensions) 
Scheme, 1939, and that in accordance with the statutory 
provisions it is publishing the scheme on Saturday, 
May 20th. Copies of the scheme, price ld., may be 
obtained from H.M. Stationery Office. 


Boxrsover Coat Om Rerivery.—A new oil refinery 
operated by the British Diesel Oil Company, Ltd., was 
recently o} at Bolsover. It is said to be capable of 
treating about 10 million gallons of crude oil a year 
with a maximum output of 2,500,000 gallons of motor 
spirit, 1,250,000 gallons of Diesel oil, 1,250,000 gallons 
of crude cresylic acid, and 3,000,000 gallons of fuel oil and 
creosote. 

ELEOTRO-PLATING oF ALUMINTUM.—In a paper before 
the Electrochemical Society of the United States, Mr. 
W. T. Travers recently described a new process of electro- 
plating aluminium. The process is described in the 
Chemical Trade Journal and Chemical Engineer. It consists 
of forming an anodic film on the aluminium and then 
cleaning it by rinsing in cold water. It is then ina 
sodium eyanide solution for about thirteen minutes and 
after rinsing is ready for plating. Nickel is stated to be 
the most deposit for the initial plating, after 
which the article may be plated in the usual way. 


Proposep Trn-pLaTe Works tn AustRraLia.—Accord- 
ing to The Times Australian correspondent, the Australian 
Prime Minister has informed the House of Re tives 
that the Government has decided to refer to the Tariff 
Board the proposal by the Broken Hill (Pty.) Company, 
Ltd., to establish in South Australia a tin-plate works 
involving an outlay of 3 million pounds. It was stated 
that the new industry would give direct employment to 
1000 people, and an appreciable amount of indirect 
employment. The Tariff Board would be asked to state 
whether assistance should be given to the industry. 


PotLtuTion oF ULuiswaTer.—In the ‘“ Seven-Day 
Journal” of May 12th last we commented upon the 
anxiety caused by the disc of lead mine effluent 
into the waters of Lake Ullswater. At the annual meeting 
of the Friends of the Lake District on Saturday, May 20th, 
it was announced that the mi company had agreed 
that the trouble caused by the working of deposit into the 
lake was curable, and that it would be cured. It was 
stated that, subject to labour being obtained, work will 
be started in the early autumn on a settling tank, and 
it could be expected that the trouble will be cured by the 
end of the year. 

InTERNAL StRarns in SoLips.—An informal Conference 
on Internal Strains in Solids is to be held at the H. H. 
Wills Physical Laboratory, University of Bristol, under 
the joint auspices of the Physical Society and the Uni- 
versity of Bristol, and will be open to all members of 
universities or research institutions. The Conference 
will begin on Tuesday, July 11th, and end on Thursday, 
July 13th. The provisional programme includes dis- 
cussions on “Slip in Metal Crystals,” “ Diffusion in 
Solids,” ‘‘ Precipitation Hardening,” “ isation 
and Effect of Grain Size on Mechanical Properties of 
Solids,” “Internal Friction in Solids,” and ‘“ The 
Magnetisation Curve of Ferro-magnetic Materials.” Those 
intending to be present are requested to write to Professor 
A. M. Tyndall or Professor N. F. Mott, H. H. Wills 
Physical Laboratory, The University, Royal Fort, Bristol, 
8, stating for which days accommodation is required, 
and to what address advance proofs should be sent, if 
desired. Advance proofs of some of the principal papers 
will be sent a few days before the meeting to those who 
have expressed their intention of being present. 


A New MeEtTHOoD or PHOTOGRAPHIC PRODUCTION.— 
An ingenious new application has been found for the 
use of photo-electric cells operated by Osram exciter 
lamps by Mr. J. Purvis Frater, of the Photo 
Company, Ltd., of 360, Oxford Avenue, Slough, who has 
invented a of utilising a photo-electric cell to 
control an air brush for the enlargement or reproduction 
of photographs, prints, or drawings, on almost any 
material that will wrap round a drum (paper, linen, thin 
metal, &¢.), and up to any size, The process involves 
the scanning (by a beam of light) from an exciter lamp, 
of a photograph or drawing so that the reflected beam 
varies according to the light and shade on the picture, 
This light is converted by means of the photo-electric 
cell into a varying current, which through a valve 
amplifier. The amplified current is then used to operate 
a spray gun, the jet of which varies with the modulations 
in the current. The enlargement is therefore a reproduc- 
tion identical with a photograph produced by the carbon 


Air and Water 





Tue Reserve or Sures.—In a Supplementary Estimate 
to the Civil Estimates, a sum of £2,100,000 is shown for 
the purchase and upkeep of a reserve of merchant ships. 


New Sirs ORDERED FoR Royat Mam Lines.—Four 
cargo vessels of about 6000 tons gross each have been 
ordered from Harland and Wolff, Ltd., by the Royal Mail 
Lines, Ltd., for its South American service. 

New Fimst Sea Lorp.—In succession to Admiral] Sir 

R. C. Backhouse, who has retired owing to ill- 
th, Admiral Sir A. Dudley P. R. Pound has been 
O hte 


peg a Lord of the Admiralty and 
of Naval Staff. 


Sournampton Dock Rervurns.—An increase in cargo 
and passenger traffic was recorded in Southampton Docks 
during April last. Imports increased by 4163 tons to 
56,389 tons, and exports decreased by 1105 tons to 29,672 
tons. In the passenger traffic there were 16,781 arrivals 
and 17,047 departures. ; 

Trarric THROUGH THE SuEz CanaL.—During 1938 sea- 
borne traffic passing through the Suez Canal comprised 
6171 ships and the transit receipts totalled £9,720,900. Of 
the ships in transit, 49-09 per cent. were British, 15-49 per 
cent. Italian, 8-09 per cent. German, 7-71 per cent. Dutch, 
4-78 per cent. Norwegian, and 4-21 per cent. French. 


New Brrrish Cruiser Launcnep.—On Thursday, 
May 18th, the fourth of the ten eruisers of the “ Dido ” 
class, being built under che naval programmes of 1936- 
1938, was launched from the Govan yard of A. Stephen 
and Sons, Ltd. The ship, which was named H.M.S. 
** Hermione,” is of 5450 tons and carries ten 5-25in. guns, 

Bic New Fryine Boats.—The final stages of construc- 
tion have begun on the Imperial Airways new flying boat 
* Grenadier.” This is the first of three special large ‘‘ C ” 
class flying boats. It has a total all-up weight of about 
33 tons, as compared with the 17} tons of the “C ” class, 
The new boat will be fitted with four Bristol “ Hercules ” 
fourteen-cylinder sleeve valve engines, developing a total 
of more than 5500 H.P. for the take-off and will have a 
speed of over 200 miles an hour. 

Unirep States Navy Bumpinc Procramme.—The 
United States Senate has passed the Naval Appropriation 
Bill, which involves an expenditure of over 773 million 
dollars. It provides for the construction of two 45,000-ton 
battleships, two light cruisers, eight destroyers, eight 
submarines, and three auxiliary ~ Funds are also 
provided for the completion of four battleships, four air- 
craft carriers, one heavy and eleven light cruisers, forty- 
nine destroyers, sixteen submarines, and thirteen auxiliary 
eraft. 

New Hiau-spzep Cross-CHANNEL STEAMER.—Follow- 
ing successful acceptance trials, the new Dutch cross- 
Channel steamer “ Koningen Emma” has been handed 
over to her owners, the Zeeland Steamship Company. 
The new ship, which is of 4080 tons, is propelled by two 
oil engines developing 12,500 H.P., and on her trials 
reached a speed of 24} knots, She is 382ft. long, 47ft. 
broad, and can carry 800 passengers and twenty-five 
motor cars. Her sister ship, the “ Princess Beatrice,” will 
be finished next month. 

Tse Inguimy mTo THE Loss or THE “ Paris.””—At the 
preliminary investigation into the loss of the liner “ Paris,” 
the French Minister of Merchant Marine said that it was 
still impossible to be sure whether the fire was caused by 
malice or improvidence. He added that in any event 
serious negligence had been a contributory cause, particu- 
larly in connection with the lack of co-ordination in 
fighting the fire, which had resulted in the overturning of 
the ship owing to the weight of water poured into her by 
the fire hoses. He pointed out that it was obvious that 
from first to last the precautionary regulations had not 
been carried out. It is reported that the underwriters have 

to settle the total loss claim im respect to the liner, 
ich was insured for 96 million francs. 


THe Bristor “Taurus” Encruve.—The Bristol 
“Taurus IL” moderately supercharged, sleeve-valve 
aero-engine has been allotted the following rating :— 
Maximum take-off power, 1010 B.H.P. at 3225 r.p.m.; 
international rated power, 860-900 B.H.P. at 2800 r.p.m. 
at 5000ft.; maximum power for all-out level flight 
(five minutes), 1065 B.H.P. at 3225 r.p.m. at 5000ft. 
It is a fourteen-cylinder, double-row-radial, air-cooled 
engine with a bore and stroke of 5in. by 53in., giving a 
capacity of 1550 eubie inches. Its diameter is only 
46lin., and the bare dry weight is 1300lb. The fully 
cowled installation measures only 47}in. in diameter, and 
less than 42in. in length from the leading edge to the 
rear of the controllable gills, The “ Taurus IT” is stated 
to be particularly suitable for medium-sized aircraft of 

i rformance for work such as Army Co-operation 


process, the difference being that a composing | high pe 


the image is deposited electrically i of chemically. 


LamInaTED Sarety Giass.—A paper on the history 
and development of the laminated safety glass industry 
was recently given before the Franklin Institute in 
Pittsburg by Dr. E. R. Weidlein. After . describing 
the various plastic interlayers, he said that a very satis- 
factory plastic, discovered after extensive research, was 
a polyvinyl acetal resin. This plastic, when softened with 
the proper proportion of plasticiser, has the property of 
stretching under relatively low stresses until its elastic 
limit is reached, at which point considerable additional 


stress is necessary to make it fail. Dr. Weidlein said that | pelling 


when some object strikes laminated glass made with 
this plastic with sufficient force to break the glass, the 
plastic stretches to a considerable extent, and at the 
same time it is absorbing the kinetic energy of the blow. 
When the plastic has travelled through a displacement 
of several inches, it reaches a point. where it no longer 
“‘ gives ground,” and at this point it has sufficient tensile 
strength to prevent the flying object from going through 
the glass. The plastic is also unaffected by sunlight, 
and stays clear and colourless. It has excellent adhesion 
to glass, and no adhesive is necessary in making laminated 
glass from it. Its adhesion is not destroyed under con- 
ditions of high humidity, so that edge sealing of the glass 
is unnecessary. 





and the Fleet Air Arm, the small bulk of the engine giving 
an excellent field of view. ~ It is specially equipped for 
use with the latest type of constant-speed airscrews. 

New Barrish Frovmia Leaper.—H.M. flotilla leader 
* Jervis,” constructed by R. and W. Hawthorn, Leslie 
and Co., Ltd., at its Hebburn shipbuilding yard, to the 
order of the British Admiralty, was handed over on Friday, 
May 12th, after a successful series of trials. The overall 
length of the vessel is about 356ft. 6in., and the approxi- 
mate displacement about 1600 tons. The armament com- 
prises 4-7in. guns and smaller machine guns. Her pro- 
ing machinery consists of two independent sets of 
single-reduction geared turbines of the Parsons type, 
driving two screws. An astern turbine is incorporated in 
each low-pressure turbine and provision is made in the 
high-pressure turbines to ensure a high degree of efficiency 
over a wide range of cruising powers. The machinery is 
designed to develop a total of 40,000 S.H.P. H.MS. 
“ Jervis ” is the seventy-third war vessel constructed by 
the company for the British Admiralty. The company also 
has in hand H.M.S. “ Kelly,” flotilla leader ordered under 
the 1937 naval programme, the cruisers “ Naiad’ and 
“Cleopatra” of the “ Dido” class, the hulls of two 
destroyers ‘“ Legion” and “Lightning,” a minelayer 
ordered under the 1939 naval programme, and the main 
machinery for two cruisers, “‘ Euryalus ” and “ Trinidad.” 
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THE CO-ORDINATION OF TRANSPORT 


Ix December last the Minister of Transport 
requested the Transport Advisory Council to give 
urgent consideration to the proposals of the rail- 
ways for the repeal of the existing statutory 
regulations and charges for goods traffic. The 
report was presented to the Minister a few weeks 
ago—just before Easter—and last week the Rail- 
way Companies Association issued a summary of 
it. The summary is preceded by a Preface, in 
which the whole position is skilfully reviewed. 
This Preface we reprint on page 661. 

Whilst it would be extremely rash to assert 
that the proposals of the Transport Advisory 
Council offer a sure and certain way out of the con- 
flict between road and rail, they do unquestionably 
outline the form of a treaty which would lead to an 
armistice. It is not suggested that the recom- 
mendations should be adopted as a permanent 
reform. A term of five years is put forward for 
the duration of what might be described as an 





experimental period. That should give time 
enough to reveal any defects that reside in the pro- 
posals, and, possibly, to permit adjustment of the 
few matters upon which agreement was not 
reached by the Council. To have attained in a few 
months a position at which proposals of this order 
could be presented to a Minister with unanimity is 
a fact upon which the Council deserves the highest 
commendation. The Council, it must be remem- 
bered, is a heterogeneous body. All interests con- 
nected with transport, including canals, coastwise 
shipping, and docks and harbours, are represented 
on it, and labour sends to the meeting officers of 
the appropriate trade unions. It is, perhaps, 
too much to hope that even the degree 
of concord now reached by this Council will 
lead to the rapid and peaceful passage of the 
legislation which is sought, but at any rate it must 
weaken the opposition of the hundred and one 
amateur critics who out of their inner conscious- 
ness or at the dictation of constituents will oppose 
or seek amendment of this and that recommenda- 
tion. For the outstanding feature of the work of 
the Council is that it has found it possible to lay 
before the Minister of Transport proposals which 
have the approval of all the interests affected. 
That is a great point gained. For years the battle 
between the road and the rail has been conducted 
with acrimony. The parties would not agree to 
give and take. The railways—the sufferers— 
received no sympathy from the Road, which refused 
to recognise the burdens they had to bear by 
statute and the immensity of their obligations to 
the State and the public; whilst the railways looked 
upon the Road as an interloper, who was under- 
mining the great structure upon which hundreds of 
millions of pounds had been expended and upon 
which millions of people depended for livelihood 
and income. Bitterness should never have been 
allowed to enter into a question of national 
economic importance. Whatever may happen 
after a.D. 2000, for the present century at least 
the country cannot do without an efficient railway 
service. So absolutely essential is it that if it 
failed to be self-supporting, it would be the im- 
perative duty of the State to carry it. “In fact,” 
as the Preface we reprint says, “a position was 
rapidly arising in which, so far from being a self- 
supporting asset to the nation, the railways were 
likely to require considerable financial assistance 
from the State or default in the performance of 
their national services.” There was, we think, at 
no time any question of killing road freight traffic. 
No one wanted that. A means had to be found 
whereby the country would get the best out of all 
the means of transport available to it. The recom- 
mendations of the Council carry us in that direc- 
tion. The interests affected have unanimously 
adopted proposals which should put an end to a 
regrettable condition. “The report of the 
Council,” to quote again from the Preface, 
“ should, if implemented by legislation, mark the 
close of the period of chaos and waste in the 
national transport system.” 

We have not thought it necessary in this article 
to enumerate and describe the terms of agreement 
reached by the Council. They may be found, 
summarised, in the Preface, as reprinted on page 
661, in the pamphlet itself issued by the Railway 
Companies Association, and in the paper entitled 
“Transport Advisory Council: Report on the 
Proposals of the Main Line Railway Companies 
as to the Conveyance of Merchandise by Rail,” 
which is published by H.M. Stationery Office. For 
the moment, the broad fact that an agreement on 
many vexed questions has been reached by a 
diversity of interests seems to us of more signi- 
ficance than the actual terms. Given accord and 
mutual understanding between the rival parties, 
a satisfactory issue is a foregone conclusion. That 
the Council did not succeed in doing all that it 
attempted—there are one or two matters, like coal 
transport, on which unanimity could not be 
secured—is of little consequence. In fact, it has 
accomplished more than could have been expected 
when its work opened. ‘‘ What was formulated as 
a measure of relief for the railways has evolved into 
a definite and united approach on the part of all 
interests in the transport industry towards the 
co-ordination of their services in the public interest 
and for the public advantage.” To have done that 





issomething on which the Council deserves the very 
highest commendation. Let us hope and pray now 
that its good work be not undone by partisans in 
Parliament. 


The Paris Trade Fair 


WHATEVER may be the difference of opinion 
about the commercial value of Trade Fairs to 
machinery makers they nevertheless give an 
indication of the industrial trend and of the manner 
in which altered situations are being met. The 
Paris Fair, which opened on May 13th and will 
close to-day is interesting in this respect. It 
gives a concrete form to impressions of what is 
arising out of new trading methods that have been 
introduced on the Continent, and it indicates that 
British manufacturers may have to revise their 
commercial methods if they are to nullify the effects 
of an aggressive competition which it may be diffi- 
cult to meet on equal grounds. They must at 
least do more to make known their products in 
markets where foreign competitors carry publicity 
to a fine art. 

This is observable more particularly in the 
machine tool section of the Paris Fair, where 
the number of machines is far greater than that 
shown for many years. The reason for this import- 
ance of the machine tool section is, of course, the 
heavy demand for such machines for the equip- 
ment of French armament factories, while State 
encouragement to French manufacturers to increase 
production by renewing plants has awakened more 
interest in this branch of the machinery industry. 
The French production of machine tools has largely 
increased, but, notwithstanding the big output, 
considerable quantities of machines have had to be 
purchased in the United States and Germany. In 
view of the encouragement offered to them, French 
machine tool makers have not only extended their 
manufacturing facilities, but have widened their 
range of machines to cover everything, except 
special machines that cannot be profitably manu- 
factured for a home market with a limited demand. 
There are now more firms making grinding and 
gear-cutting machines, lathes, and radial drilling 
machines for heavy work, and while the French 
industry is not fully represented in a Fair that does 
not interest makers of big machines, who, more- 
over, could hardly install them without founda- 
tions, there is enough t» indicate the increasing 
potentialities of this branch of French engineering 
production. Each year sees an advance in the 
French machine tool industry, and on the present 
occasion, as judged from the exhibits, the progress 
from one year to another is remarkable. This does 
not imply that France tends to become independent 
of foreign machines, which will always be needed, 
but there are signs that competition for the business 
will become increasingly severe. The fact that at 
least one half of the machine tools exhibited are 
German is significant. On the German stands 
the machines are well presented and demon- 
strated, and, as a detail, descriptive notices artis- 
tically prepared and containing full technical par- 
ticulars of machines are of undoubted publicity 
value. Then there are more French agents with 
stands of German machines, and those who formerly 
represented American and British machines, almost 
exclusively now have at least as many German 
machine tools. This is a reversal of the normal 
state of things which can only be ascribed to the 
effect of an economic policy that takes no account 
of sane business methods. In this section the 
British machine tool industry is sparsely repre- 
sented, which is to be regretted, because it is 
evident that the question of whether participation 
in a Fair will pay should not exclude other con- 
siderations of a more general character affecting 
the industry as a whole. 

In machinery for road-making and for public 
works generally, there is no evidence of an intensive 
competitive drive by any one country. Further 
progress has been made by the French, whose 
industry was created and developed.in consequence 
of the vast programme of road construction and 
improvement, and the carrying out of relief works 
that have now been practically suspended through 
the necessity of increasing expenditure on more 
urgent work for national defence. Credits have 
been reduced for road construction, but there con- 
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tinues to be some activity, and more is being done 
with municipal undertakings, so that the situation 
as a whole is favourable to makers of public works 
machinery. French machines have been found 
inadequate to deal with the heavier work, but more 
powerful types are now being made, and one firm 
in the Nord has produced an excavator of a power 
and capacity comparable with the British, American 
and German excavators. There is no evidence of 
any lessened popularity of British excavating 
machines. United States makers have practically 
a monopoly of road grading and similar machinery, 
which they introduced into France, and, so far as 
ean be seen at the Fair, they are likely to main- 
tain it because French makers would probably 
not be able to dispose of a sufficient number of 
them in their own market at competitive prices. 
Public works contractors buy according to their 
own preferences based on experience. The busi- 
ness in road rollers that was formerly in the hands 
of British makers has passed largely into the 
hands of home firms. As illustrating the effect of 
granting licences, one firm which started to build 
road rollers a few years ago under a British licence 
has so completely changed the type that the licence 
has disappeared. Notwithstanding the changes 
that are taking place in the industry, and the 
efforts of French makers to supply their own 
market, it is not likely that British machines will 
be excluded so long as there is any activity in 
public works and road construction. In internal 
combustion engines, three or four British makers 
continue to hold their own in France, despite the 
development of the French industry, which seems 
to have practically excluded other foreign engines. 





Although a Fair that is universal in character 
cannot offer means of fully representing the mecha- 
nical engineering industry, which has on occasions 
given to it only meagre support, the annual 
Paris gathering has yet modified the attitude of 
machinery makers, who see that it provides the 
only opportunity of exhibiting their productions 
in the most important engineering centre in France. 
They are induced to do so by the changed indus- 
trial situation. After a long series of crises the 
country has recovered its equilibrium with revived 
activity and confidence. German manufacturers 
have taken advantage of this change at a time when 
competitive trading conditions are no longer the 
same as they were. While British manufacturers 
have to combat the barter system in some coun- 
tries by means of credit facilities which give to 
those countries an independence in the purchase of 
goods, competition in other markets is over- 
shadowed by doubts as to what is really happen- 
ing. State control and State subsidies are dis- 
turbing elements of a policy which aims at a 
massive exportation of German goods. The 
German Chancellor has made a statement that 
leaves one with no illusions as to the meaning of 
his policy. Whether it can be carried out for any 
length of time is another matter, but there is 
the possibility of difficulties being eventually 
straightened out by agreements between British 
and German industrial groups. Meanwhile, British 
manufacturers are confronted with a new situation 
in many foreign markets, where they can only 
hope to recover or retain their trade by closer 
association with buyers and by giving the fullest 
publicity to British goods. 
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Influence Lines: Their Practical Use in Bridge 
Calculations. By Davin S. Stewart. London: 
Constable and Co., Ltd. 1939. Price 12s. 6d. 
net. 

MEMBERS or former members of the staff of Sir 

William Arrol and Co. have made many useful 

contributions to engineering literature, and this 

text-book, describing the practical use of influence 
lines in bridge calculations, is one more. The 
author is now a lecturer at the University of 

Edinburgh. 

A book relating entirely to influence lines is an 
innovation, at any rate in the English language. 
The Institution of Civil Engineers has published 
two fairly long papers by Professor F. C. Lea on 
this subject, but this is the first time a 200-page 
volume devoted to it has come to our notice. The 
book is addressed to a large circle of readers, from 
students to all those practising engineers whose 
work includes the design of bridges and framed 
structures. The time chosen for publication is 
certainly opportune, because long-span plate girder 
bridges, with cantilever and suspended spans, are 
being very largely used at the present time, and it 
is for such cases that influence lines are so useful. 

Mr. Stewart divides his book into sixteen 
chapters, in the first three of which he defines 
influence lines and determines reaction, shear, and 
bending moment influence lines for simple beams 
and cantilever plate girders, illustrating the 
descriptions with twenty-one arithmetical examples. 
He then breaks off to describe Ritter’s ‘‘ Method 
of Section and Moments” for determining the 
stresses in the members of truss girders and to 
discuss the “‘ Effect of Cross Girders and Stringers.” 
Of the remaining eleven chapters, nine illustrate 
in turn influence lines for bridges of different types, 
including a braced cantilever suspended span, a 
three-pin parabolic arch rib, a three-pin spandrel 
braced arch, and various trusses with sub panels. 
The last two chapters refer respectively to British 
Standard bridge loadings and impact allowances, 
and to influence lines for deflection. 

About one-third of the book relates to the defini- 
tion and determination of influence lines as applied 
to plate girders, and most of the remainder to truss 
bridge girders. When applied to these latter cases 
many engineers prefer the unit load method which 
records in a table the stress in each member due to 
a unit load applied in turn at each panel point, 
and also the sum of the compression stresses for 
each member, the sum of the tensile stresses for 


each member, and the algebraical sum of the two 
together. This method possesses distinct advan- 
tages because when the panel point loads are equal, 
as they are generally taken to be for the deck load 
and live load, the total stresses due to these loads 
can be determined at one operation. It must be 
admitted, however, that even when influence lines 
are not used to determine these unit load stresses, 
the principle of the influence line is used to check 
the results, which should run in arithmetical pro- 
gression. Most of the diagrams with which engi- 
neers are familiar depict variation by representing 
the variable to a convenient scale at the position 
where it occurs. An influence line represents 
reaction, shear, bending moment, stress, &c., 
occurring always at a fixed position, produced by 
a single load moving across the span, and the varia- 
tion is illustrated by representing the value to scale 
at the position of the load when that particular 
value is produced. Engineers are inclined to be 
conservative, and here we have a radical change 
from established practice, and a certain degree of 
complication. Possibly these are the reasons why 
influence lines are not popular with some engineers. 

One of the examples for which complete stress 
calculations are given is a 63ft. span plate girder 
railway bridge. These calculations serve to show 
the limitations of influence lines even for plate 
girder bridges. On the stringers it is taken for 
granted that one wheel load will produce a greater 
bending moment than two. Influence lines cannot 
rationally be used to decide this point. On the 
cross girders the live loads are equal (except for 
lurching effect, mentioned in the last chapter but 
one), the points of application fixed and sym- 
metrical, and the maximum bending moment can 
be obtained more easily by direct computation than 
by means of an influence line. Strictly speaking, 
on the main girders an influence line can only be 
used to determine the absolute maximum bending 
moment for an unsymmetrical system of wheel 
loads by previously determining the position on 
the span where this maximum value occurs. As 
the author points out in an earlier chapter, this can 
be done by drawing unit load influence lines for the 
bending moment at points spaced from Ift. to 6in. 
apart near the centre of the span, locating the 
wheel loads on these influence lines, sometimes in 
two or more positions, multiplying the respective 
ordinates by the numerical values of the loads and 
summing the results, but no one would use such a 





laborious method. He gives the familiar rule of 





the centre of the span bisecting the distance 
between the centre of gravity of the load system 
and the load under which the maximum bending 
moment occurs, together with two neat proofs. 
The main point is that when the work of deter- 
mining the centre of gravity of the load system has 
been conveniently done, the necessary data are 
available for determining the maximum bending 
moment far more readily than by using influence 
lines. 

The book is profusely illustrated with 125 
diagrams, some of which include as many as six 
or seven influence lines, which in consequence are 
reproduced to rather a small scale. 





The Design of Dams. By F. W. Hanna and R. C. 
Kennepy. London: McGraw-Hill Publishing 
Company, Ltd. Price 30s. net. 

THE first edition of this book was published in 
1931. The authors have revised it, and the text 
has generally been brought up to date, though the 
lengthy tables of rainfall characteristics and of 
discharge and run-off, which form appendices to 
the text, do not appear to have been revised since 
the date of the earlier edition. The new material 
includes a section dealing with earthquake stresses 
in single and multiple-arch dams. So far as gravity 
dams are concerned, the forces due to earthquake 
shocks had already been considered in the first 
edition. Other matters, which found no place in 
the earlier work, but which now receive some atten- 
tion, are :—Stresses due to holes such as inspection 
galleries of various shapes through dams ; the use 
of models in dam design ; and the function of the 
hydraulic jump as a means of dissipating energy. 
The authors make no attempt to rival such a work 
as Wegmann’s “‘ Design and Construction of Dams,”’ 
either in the completeness of their descriptions 
or in the scope of their theoretical consideration of 
dam design. Their work is, nevertheless, a useful 
summary of current American practice in design. 
There is practically no mention of European 
methods of design or of non-American examples of 
construction. We have noticed only three refer- 
ences to published works whose origin is outside 
the United States. All of these are in relation to 
the subject of dam models. 

The chapters on Hydrology and Hydraulics are 
brief ; but useful tables are included in the text 
or in appendices of river flow and run-off from 
United States drainage basins. The latter contain 
no less than 950 sets of figures for drainage areas, 
ranging from less than a square mile to the 
1,400,000 square miles of the Mississippi basin. 
We believe some of the maxima recorded for run-off 
in this list have been exceeded since the table was 
compiled ; the date of the latest record entered 
is 1923. The tables of rainfall characteristics 
contain particulars of 820 stations, and these are 
collected from all parts of the world ; those relating 
to Great Britain do not appear to have been revised 
later than 1921. 

The authors subdivide buttress type dams into 
two classes, multiple arch dams and “deck” 
dams. They apply the latter designation to that 
type of design which in Europe is sometimes 
described as laminar construction, an example of 
which is the Krangede dam in Sweden. This is 
a type of design which appears to be gaining favour 
both in America and in other countries. The 
authors observe that “the older types of con- 
tinuous deck dams with thin sections and reinforc- 
ing steel near the water surface are being replaced 
by ...types having thicker sections with more 
deeply embedded steel reinforcement or entirely 
without steel reinforcement.” 

The chapters on stresses and design calculations, 
although compact and in summary form, are 
adequate; they appear to cover the essential 
features of currently accepted American practice. 
On the matter of the factor of safety, the authors 
remark: “In practically all true gravity dams 
of considerable size built at the present time, an 
analysis would show that the greatest weakness is 
in the tendency to slide downstream, only the 
frictional resistance between concrete or rock 
surfaces being sure to resist this tendency. Next 
in order, the greatest weakness is usually in over- 
turning, followed by crushing of the rock or con- 
crete at the toe and failure through too high internal 
stresses in the concrete.” 

Tables are given containing useful particulars 
of a large number of important dams (all but one 
are in the United States), gravity dams—overflow 
and non-overflow—deck dams, single and multiple 
arch dams, and rock-fill and earth dams. The par- 
ticulars of the Fort Peck dam on the Missouri in 
Montana show that the slope of the dam face up- 
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stream is 1 in 4, and of the downstream face 
1in8-5, This hydraulic-fill dam has a crest length 
of 9000ft., a height above foundation of 242ft., 
and a top width of 100ft. It contains no less than 
100 million cubic yards of material. The volume 
was probably already in the Press when a 
part of the upstream slope of the Fort Peck dam 
failed in the autumn of 1938, when the dam 
was nearing completion. The authors make no 
reference to the great slide, 1000ft. long, which 
then occurred. It is of interest in this connection 
to read what Messrs, Hanna and Kennedy have to 
say in their chapter on failures of dams, about the 
risk of failure during construction: ‘‘ Earth dams, 
and especially those constructed by the hydraulic- 
fill process, are,” they say, ‘“ subject to accidents 
during construction. These accidents, when con- 
servative face slopes are used, consist mainly of 
slides due to internal liquid pressure in the 
hydraulic-fill type, or to an overplastic condition 
of the material in the rolled-fill type. As a matter 
of fact, very few accidents occur during construc- 
tion, except in the hydraulic-fill type. The slides 
in this type may be prevented by the use of coarser, 
thicker, and more porous drainage flanks adjacent 
to the faces of the dam. It is evident that slides 
in the rolled-fill type may be prevented by limiting 
the clayey or fine materials in the central part of 
the dam, by using coarser materials on the flanking 
portions, and by using water sparingly. The 
amount of water required is that sufficient to so 
saturate the material as to secure thorough com- 
pacting in the rolling process.” The Kingsley 
dam in Nebraska, which was still under construc- 
tion in 1938, will contain when completed 26 
million cubie yards of hydraulic fill. 

The authors furnish a useful annotated list of 
some sixty-four failures of dams of all kinds. The 
examples chosen are mainly from America, though 
six are records of European failures. Here again 
the tables do not appear to have been brought up 
to date. 

The note on the use of models in dam design 
might well have been further extended in view of 
the increasing use of such aids. Nothing is said 
of scale model experiments on the flow of water, 
by which so much valuable work is now being done 
in hydraulic laboratories, not only in Europe but 
in America. The authors do mention that the 
United States Bureau of Reclamation has made 
extensive use of models in the design of the Boulder, 
Norris, and Grand Coulee dams, but whether they 
are referring to hydraulic models or to plastic 
deformation stress models is not clear. 

Siphon spillways, in view of the growing use of 
this device, might well have been given more ample 
treatment than is afforded by three pages of descrip- 
tion. Another omission, which one would not 
have expected to find in the work of American 
writers, is the difficult subject of concrete construc- 
tion in large masses. The authors make no refer- 
ence to the work of the Large Dams Congress at 
Washington in 1936 or to previous meetings of the 
Congress, when problems of mass concrete con- 
struction in dams and special cements have been 
discussed. The important monograph by Mr. J. L. 
Savage, prepared in 1936, is not mentioned. 

The index is inadequate, a fault, unfortunately, 
too common in technical as well as other descrip- 
tions of book production. 


Tensor Analysis of Networks. By GaBRiEL Kron. 
London : Chapman and Hall. Price 37s. 6d. net. 


ScrentiFic theories are products of the historical 
period in which they are framed and, as such, have 
their origin in the necessities of a developing social 
structure. It is not just mere coincidence that the 
civilisations of Ur and Babylon should have seen 
the rise of astronomical science, that the intelli- 
gentsia of the Greek city states should have been 
profoundly interested in geometry, or that the 
Copernican theory of the universe should have 
won the day during the Age of Discovery, when 
men began to look beyond the confines of medizval 
Christendom ; or, for that matter, that modern 
statistical theory was not developed by the French 
mathematical school founded by Descartes. The 
fact is that, in the last analysis, all such theoretical 
developments spring from a deep-seated and often 
only vaguely felt primeval urge—the urge of sheer 
economic necessity. 

The subject matter of Mr. Kron’s remarkable 
treatise is no exception to this general rule of 
economic primacy in the ever-changing structure of 
society. The crying need in the world to-day is 
organisation—economic, political, social and even 
ideological organisation of life in the wide interests 
of human welfare, rather than in the narrow 





interests of nations, industries, classes, or creeds. 
And the keynote of the Tensor theory is “‘ organisa- 
tion ’—the organisation, according to their basic 
properties and expected functions, of the large 
variety of networks encountered in electrical engi- 
neering practice. 

Most engineering problems require, not dis- 
covery of new laws, but ingenuity in organising 
interrelated phenomena whose laws are already 
known, For example, the law of motion of a 
current-carrying conductor travelling in a magnetic 
field is known, and hence a study of the behaviour 
of a combination of several conductors in a rotating 
electrical machine requires only an organised 
method of analysis and not the discovery of new 
laws. The law valid for the motion of the single 
conductor must necessarily be valid also for the 
motion of any complicated network consisting of 
any number of conductors, The problem is how to 
express the generalisation of this law in a form 
convenient to a practical calculation. And the 
theory of Tensors provides the engineer with the 
means of solving such problems. 

Tensor analysis is, of course, by no means new. 
Its use as a mathematical tool was already esta- 
blished by Einstein’s formulation of the relativity 
theory, and in the hands of the mathematical 
physicist it subsequently became a powerful instru- 
ment of analysis in the study of classical dynamical 
problems, such as hydrodynamics, electromagnetic- 
theory, elasticity, and quantum mechanics. It is 
only recently, however, that Tensor analysis has 
been specifically applied to the solution of engi- 
neering problems. In order to organise the large 
variety of these problems into the absolute mini- 
mum number of standard types, it is necessary to 
introduce the engineer to new points of view, new 
symbols, new mental processes, and new physical 
concepts. To these ends a _ thoroughgoing 
“ organisation’ of the already available mathe- 
matics is required. Some methods of organisation 
are, of course, well known to the electrical engineer. 
The use of the single symbol Z to denote the com- 
plex quantity (R-+j X) is a familiar example of 
such methods. Another example is the use of 
determinants in the solution, and of matrices in 
the manipulation of linear equations, by which 
means a single symbol serves to denote a collection 
of numbers arranged in a particular manner. 
Another method of organisation of a different kind 
is the representing and denoting of a physical 
entity, such as a voltage, a current, or an imped- 
ance, by a single symbol—in other words, the 
method of vector analysis. 

Vector analysis represents, however, a very 


limited type of organisation, since it is concerned O 


with physical entities existing in three-dimensional 
space. Tensor analysis may be considered as an 
extension and generalisation of vector analysis to 
n-dimensional space, in which » may be integral, 
fractional, or infinite. As such it is intimately 
bound up with the concept of the “ transformation 
tensor,” by which a certain relation expressed in 
terms of one set of co-ordinates may be readily 
transformed to another set of co-ordinates more 
applicable to new conditions of operation. The 
manipulative element in the transformation is the 
matrix expressing the variables under the new 
conditions of the problem. The advantage of 
the tensor method is thus twofold. In the first 
place, once a tensor equation has been established 
for, say, a machine or a network, the introduction 
of the transformation tensor enables equations to 
be established for the machine or network under a 
number of different operating conditions. In the 
second place, the actual transformation process 
then becomes a mere routine manipulation of 
constants forming the connection matrix of the 
machine or network. 

The salient feature of Kron’s work is that it has 
for the first time made clear to the engineer the 
fact that if, with the aid of tensor concepts, he 
learns to understand the physical phenomena 
taking place in a particular machine along with 
their method of analysis, he learns at the same time 
the physics, the method of analysis, and the 
solution of a variety of machine problems without 
having to learn, in addition, a new analytical 
trick for each different machine, as is the case with 
conventional methods of attack. The ground 
covered in its twenty-three chapters is more than 
adequate, and the treatment is by no means 
formidable to the engineer having, as he should 
have, a good mathematical training. Starting with 
the algebra of n-way matrices, the author leads us 
by way of the first and second generalisation 
postulates to the transformation tensor. From 
then onwards he discusses particular transforma- 
tions appropriate to electrical engineering practice, 





including in his purview the inter-connection of 
networks, star-mesh transformations, transformers, 
and armature windings. After that come chapters 
on geometrical concepts and interpretations, com- 
pound tensors, methods of reduction, and the 
theory of “ groups.” The second half of the book 
deals with spinor transformations, junction and 
orthogonal networks, and metric tensors, and their 
applications to reactance calculations, multi- 
stestrode valve circuits, and interlinked magnetic 
and electric networks ; with compound networks 
and their bearing on the theory of symmetrical 
components ; and, finally, with multiple tensors 
and the analysis and synthesis of networks. The 
book concludes with a valuable bibliography, 
systematically arranged and emphasising the engi- 
neering applications of this vast subject. 

It is virtually impossible to criticise a work of 
this kind ; one can only appraise it as a monument 
of pioneering achievement. It is at once a land- 
mark and a beacon. For, not only does it mark a 
definitive stage in the development of engineering 
method, but it also provides a guide to further 
progress in this new direction. We are of the con- 
sidered opinion that Kron’s work ranks with that 
of Heaviside, and that by the same token the 
tensor analysis will be as little appreciated by con- 
temporary engineering thought as was the opera- 
tional calculus. 

It is significant, too, that this new work is a 
specifically American development. Although 
science, like peace, is indivisible yet, character- 
istically, its progress is separable in place as well 
as time. Judging by the amount of attention 
devoted to the subject in the leading engineering 
journals, it is in America more than in any other 
country—with the exception of the U.S.8.R.— 
that authoritative opinion has become keenly 
alive to the social function of the engineer. Pro- 
fessor Levy has recently reminded us that “ any 
scientific theory is necessarily the specialised 
development of a general social view, even although 
those who initiate the theory may be profoundly 
unaware of the connection.”” And while there is a 
vast gap between the theory of tensors and the 
social problems of our time, yet the existence of a 
revolutionary outlook and habit of mind which 
can inspire such a unique work as Kron’s “ Tensor 
Analysis ” lends support to the belief that it is to 
the scientist and the engineer, rather than to the 
statesman and the man of business, that we must 
lock for the preservation of contemporary civilisa- 
tion. 
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Pia Iron AND Ferro ALLOYs IN AMERICA.—A statistical 
bulletin of the American Iron and Steel Institute shows 
that the production of pig iron and ferro alloys in the 
United States in 1938 totalled 19,160,861 tons, as 
compared with 37,127,277 tons in 1937. The number of 
blast-furnaces in operation on December 3lst, 1938, was 
116 out of a total of 236, as against 73 on June 30th, 1938. 
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The Swiss National Exhibition 


pete 


N certain respects the present Schweizerische 
Landesaustellung being held in Zurich until 
October 29th differs from the majority of exhibi- 
tions, mainly because it is entirely national in 
its appeal and because the arrangement of the 
exhibits ensures the minimum of obvious advertis- 
ing. Only in two or three halls have individual 
engineering firms stands of their own; otherwise 
the exhibits are grouped according to class, and 
in one and the same area may be inspected all 
makes of the same type of product. Moreover, 
the Exhibition grounds are divided by the Lake 
of Zurich into two distinct parts, one of which 
—the Enge side—is devoted to the heavier types 
of industry and to mechanical and _ scientific 
subjects, whereas the eastern, or Riesbach shore 
is given over to Swiss agricultural and domestic 
interests. 

Transport between the two sides is in three 
forms, (a) by specially built oil-engined boats 
plying across the lake between two groups of 
piers on each bank; (6) by buses running round 
the head of the lake, through the Biirkli-platz ; and 
(c) by the cable railway (Fig. 1), or schwebebahn, 
which spans the lake between two 245ft. towers, 








Fic. 1—-TOWER, OF; ‘CABLE RAILWAY 


1000 yards apart. Internal transport is provided 
by eleetrically hauled open cars, which do not 
run when the grounds are crowded, and, on the 
Enge side, by an ingenious “ single-track ” canal 
with a rapid water flow. The boats on this canal 
pass through the grounds and also through many 
of the halls, but their usefulness is nil, for they 
make a complete circuit non-stop. 


ELECTRIC SECTION 

Without any rigid line of demarcation, the 
representation of the Swiss electrical industry 
is split up into three groups—hydro-electric power 
generation and power transmission; electric 
transformation and conversion apparatus, some 
of which is situated out of doors; and small 
electrical machinery and domestic appliances. 

Computations have indicated that if all the 
flowing water in Switzerland could be harnessed, 
a total of about 144 milliard kWh of electric 
energy could be generated each year, but the 
equipment of the existing stations can produce 
only 8-2 milliard kWh, and the actual production 
last year was 7-05 milliard kWh. The numerous 
maps and charts presented enable a complete 
study of the Swiss generating, transmission, and 
consumption systems to be made easily and in 
comfort, and the technical charts dealing with the 
water power stations and high-tension trans- 
mission networks show that it would be economical 
to build and install additional plant to raise the 
total output to 21 milliard kWh, equivalent to 
nearly 15 per cent. of the capacity of all the flowing 
water. At the moment the capital invested in 
the hydro-electric stations is £110,000,000. 





Sectional drawings of the generating equipment 
of all the principal hydro-electric plants are 
hung along the wall close to the material dealing 
with energy production, and they show the progress 
in design, and the peculiarities of specific installa- 
tions, over a period of fifteen to twenty years. 
Such well-known plants as Amsteg, Etzel, Bar- 
berine, and Spitallamm, figure in these drawings, 
but the biggest is Ryburg-Schwoerstadt, with a 
water flow up to 1200 cubic metres per second, 
an installed capacity of 100,000 kW, and a yearly 
production of 680 millio kWh. Spitallamm, 
situated near Meiringen, has a yearly output of 
542 million kWh, so that these two stations between 
them account for over 17 per cent. of the total 
Swiss energy production. A large model, fed 
with running water, shows a typical hydro-electric 
plant and the way the water is collected and the 
flow regulated over a large catchment area. There 
is a further model showing the original installation 
on the Rhine at Schaffhausen, the first hydro 
plant in Switzerland, which was opened in 1866 
with a 200 H.P. water turbine. 

Switzerland produces far and away the greatest 
amount of electric energy per unit of area of any 
country in the world—168,000 kWh a year per 
square kilometre—but is third on the list of 
energy generated per head, viz., 1643 kWh a 
year. On the other hand, Norway produces 
2760 kWh per person and Canada 2464 kWh; 
but on the basis of area these two countries produce 
only 25,000 kWh and 3000 kWh a year per square 
kilometre respectively. The English figures given 
are 509 kWh a year per head and 99,000 kWh a 
year per square kilometre. 

As to the consumption, the largest avenue is 
current for export—22 per cent. of the total. 
For the year 1937-38 the various uses to which 
was put the energy generated in Switzerland were : 


Per cent. 


Energy exported ... ... ... ...  «.. 22-0 
Chemical, metallurgical, and thermic 20-6 
Domestic and small applications 18-8 
General industries... ... ... ... 10-9 
Losses and pumping energy 10-5 
Railways and tramways ‘ 10-2 
Electric boilers and heaters 7-0 

100-0 


This relates to a total of 7054 million kWh, 
to which the production has risen from 80 million 
kWh in 1895, 1220 million kW in 1910, 2700 
million kWh in 1920, and 5051 million kWh in 1930. 

Conversion apparatus of the best-known Swiss 
electrical firms is plentiful, and is generally repre- 
In most cases 


sentative of up-to-date practice. 
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FIG. 2—-ARRANGEMENT OF TWO-STAGE COMPRESSOR—SULZER 


a complete installation is shown, e.g., a rectifier 
plant, complete with transformer, transformer oil 
switch, circuit breakers, and control panel. Among 
the exhibits are a Signum grid-controlled glass- 
bulb rectifier for 260 volts, 400 amperes D.C, 
an Oerlikon air-cooled traction-type 1000 kW, 
600 volts steel tank rectifier set; a Sécheron 
pumpless mercury vapour or rare-gas rectifier of 
180 kW, with a D.C. output of 300 amperes, 600 
volts; and a Brown-Boveri steel tank rectifier 
set, complete with all ancillaries. A selection 
of large oil-cooled transformers and _ isolators 
for tensions up to 220 kV is grouped together 
out of doors, but in the hall there is a much larger 








show of smaller equipment, including full-size 
sections of a 400 kVA, three-phase transformer, 
and of cable insulation for a 150-kV, 75,000-kW 
plant. 

The Exhibition itself is expected to consume 
between 3,000,000 and 5,000,000 kWh of current 
in the six months it is open. Energy is being 
obtained at a tension of 6000 volts from the 
Zurich city supply, and is transformed to 380/220 
volts in five transformer stations, two on the 
Riesbach side and three on the Enge side, with an 
aggregate installed transformer capacity of 
6190 kVA. The biggest station, comprising 
four 500-kVA transformers, is located in the 
Electricity Hall itself. 

Metering equipment and various types of 
maximum current and time relays are shown in 
separate annexes, together with illuminated 
diagrams showing the operation of an A.C. net- 
work when placed in neutral, when connected to 
earth, and when in protective connection. Small 
motors, motor generator sets, and motor com- 
pressor units form good examples of the Swiss 
penchant for small accurate workmanship, and 
are exhibited in sizes down to a single-phase, 
ty H.P., 110-120 volts motor turning at 
900 r.p.m., and a 50-cycle, 220 volts, 0-25-ampere 
motor running at 6000 r.p.m. 


REFRIGERATION 

Within the domestic section of the electrical 
building one of the features is the complete 
refrigerating plants—Frigiblocs in Brown Boveri 
language and Frigocentrales in Sulzer parlance. 
These plants, incorporating motor, compressor, 
evaporator, and automatic control in one unit, 
are also to be found in various agricultural and 
brewing stands throughout the Exhibition. The 
Brown Boveri ensemble shown in the electrical 
section has a three-phase motor of 100 kW capacity 
at 2920 r.p.m.; methylene-chloride is used as 
the cooling agent, and the refrigerating capacity 
is 290,000 to 330,000 cal. per hour. It is operated 
in conjunction with an air-conditioning set. The 
compressor, with its drive, the evaporator, con- 
denser, and accessories are contained in a vacuum- 
tight housing. All pipe connections are inside 
the block. The compressor is of the centrifugal 
type, which has the advantage of delivering gas 
free from oil, and thus benefits the heat-exchanging 
process, for an oil layer of 0-15 mm. thickness 
on the tubes would diminish the heat transfer 
figure by nearly 50 per cent. 

The largest of the Sulzer Frigocentrales has 
a capacity of 30,000 cal. per hour, and the range 
covers assemblies with capacities of 6000, 11,000, 
15,000, and 30,000 cal. per hour with an ammonia 
evaporation temperature of —-10 deg. Cent. and 
an ammonia condensation temperature of +25 deg. 
Cent. By combining two of the largest sets and 
using one motor to drive 
the two compressors, a 
capacity of 60,000 cal. per 
hour can be obtained. A 
development, the Frigo- 
mobile, is shown in the 
fruit-growing section of 
the Exhibition, and is 
moved from place to 
place to cool tanks of 
unfermented cider. 

All these types com- 
prise in one block an elec- 
tric motor driving directly 
a rotary compressor for 
the ammonia, an 
ammonia condenser with 
interchangeable tubes, an 
evaporator for the freez- 
ing mixture, a centrifugal 
pump to distribute the 
freezing liquid to the 
necessary _ refrigerating 
points, and the automatic 
control equipment, 

Two-stage reciprocating ammonia compressors 
are also shown by Sulzer, and the largest on show 
is in the brewing section. It has a capacity of 
22,000 cal. per hour, and is used to keep various 
beer depots at a constant temperature. Actually, 
Sulzer builds three-cylinder, double-stage com- 
pressors up to a maximum duty of 900,000 cal. 
per hour with ammonia temperature figures of 
—10 deg. Cent. and +25 deg. Cent., and up to 
720,000 cal. per hour, with an evaporation tem- 
perature of —15 deg. Cent. and a condensation 
temperature of +30 deg. Cent. This two-stage 
compression helps to ensure the maximum 
refrigeration for a given power at the input end 


Swain Sc 


























May 26, 1939 


THE ENGINEER 


655 








of the compressor shaft, and is obtained by a 
single piston with different diameters at top and 
bottom. The delivery from the top, or low-pressure, 
air-cooled cylinder is taken up by the smaller 
water-cooled cylinder below and compression 
carried a stage further. This type of construe- 
tion, by lowering the temperature of compression, 
improves the efficiency by permitting evaporation 
at a low temperature, and gives adequate con- 
densation even when using the warm water 
normally found in tropical installations. The 
compressors (Fig. 2) can be driven directly at high 
speed by electric motors or by quick-running C.I. 
engines or steam turbines (Fig. 3), and in such 
examples the cylinder diameter is made large 

















Fic. 3-STEAM TURBINE DRIVEN COMPRESSOR 
—SULZER 


and the piston speed kept down. Two independent 
pressure-lubrication systems are incorporated, 
one for the cylinders and the other for the rods 
and bearings. 


MACHINERY 


In the Kraftmaschinen Hall are grouped prime 
movers and a large selection of machine tools, 
electric furnaces, testing machines, and examples 
of steel and iron castings, rolled and extruded 
sections, and the like. It is possible that at a 
later stage of the Exhibition this hall will have 
one of the most interesting of all the technical 
exhibits, viz., a 6000 H.P. combustion gas turbine, 
claimed to be the first in the world to be built 
solely for power production purposes, and intended 
as a standby plant for the Neuchatel electricity 
works. This will be on the Brown Boveri stand, 


and the usual selection of compressor sets and 
engine constituents. 

The greater part of this hall is taken up by 
small high-precision machine tools, in which the 
Swiss specialise. Typical examples are a horizontal 
boring machine by the A.G. Georg Fischer, of 
Schaffhausen, which takes bars up to 300 mm. 
in diameter and up to 1 m. in length ; it has eight 
tool speeds varying from 70 to 1200 r.p.m., and, 
as with all the machines in the hall, has individual 
drive from a 17 H.P. electric motor. The Oerlikon 
Company shows a vertical driller with eighteen 
speeds varying from 30 to 1500 r.p.m., and with 
twelve feeds ranging from 0-03 mm. to 1-2 mm. 
There are also several Oerlikon high-speed lathes 
of about 300 mm. centres which are fitted 
with Norton boxes to give either English or 
metric system values, and are driven by 16 H.P. 
motors. On the average they have twenty-four 
speeds, varying from 10 to 400 r.p.m. in the forward 
direction, and twelve speeds from 16 to 555 r.p.m. 
in the backward direction, both in conjunction 
with about twenty-eight feeds from 0-20 mm. to 
2-96 mm. 

Hydraulically controlled thread-cutting and 
gear-cutting machines for large-size taps and 
other purposes are shown by the Reishauer 
Fabrik A.G., of Zurich; six-spindle automatic 
lathes for bars up to 46 mm. in diameter, and with 
a turning length of 150mm., by the Tavanne 
Maschinenfabrik A.G.; a high-speed borer designed 
specifically for small roller-bearing work, with a 
boring diameter up to 30mm., by the J. G. 
Kiener and Wittlin A.G., of Berne ; and numerous 
small high-precision lathes for production work, 
averaging 100 mm. to 105 mm. centres, 450 mm. 
maximum distance between centres, and with 
chucks to take bars up to 14-15 mm. diameter, 
made by such firms as Ch. Schaublin- Villeneuve, of 
Devillard. 

The Fabrique de Machines-Outils Ocrlikon 
(Buerhle et Cie) has on view a machine for the 
fabrication of electrodes for are welding in 
diameters from 2mm. to 12mm. It is operated 
by a 5 H.P. motor and the control is arranged to 
prevent either mechanical or electrical overloads. 
The two principal exhibits of the Amsler Company, 
of Schaffhausen, are a torsion-testing machine 
and a 1000-ton press. The testing machine takes 
bars up to 100mm. diameter or width and up 
to 1-5 m. long, and gives torsional loads of 100, 
200, 300, and 600 kilogramme-metres. The press 
is equipped with a compressor plate, 0-52 m. 





by 0-52 m., with a maximum distance between 








Fic. 4—1200 B.H.P. O1L-ELECTRIC LOCCOMOTIVE—SULZER 


where, at the moment, is shown the plain and 
uninteresting exterior of a very much smaller gas 
turbine of the constant-pressure type. A notice 
intimates that the completion of the 6000 H.P. 
set has been delayed by the late delivery of an 
important forging from Czechoslovakia. An 
example of the forerunner of the combustion gas 
turbine, the Velox boiler, forms the other main 
exhibit on the Brown Boveri stand. 

Taken generally, the power machinery shown 
is not out of the ordinary, comprising mainly the 
standard models of the various Swiss firms, such 
as the Sulzer 1200 B.H.P., two-stroke, trunk- 
piston marine oil engine, with glass cover on the 
crank case to show the motion of the slowly rotating 
parts; a 8.L.M. four-cylinder, four-stroke, 200 
B.H.P. oil-generator set for marine work ; small 
horizontal oil engine and generator sets by S8.L.M. 
and Sulzer, the latter being of the opposed- 
cylinder pattern; sections of rotor and blade 
assemblies, finished and in course of manufacture, 
of high-pressure Escher-Wyss steam turbines ; 








plates of 0-22 m.; stages of 100, 200, 500, and 
1000 tons are provided. 
RAILWAYS 

The full-size outdoor railway .exhibits differ 
from those in other engineering sections in that 
they are not truly representative of modern Swiss 
practice. Apart from the old steam Engerth 
0-44 tank engine “Speiser,” built by the 
Maschinenfabrik Esslingen in 1857, and the 
“No. 1” steam rack locomotive of the Rigi 
Railway, dated 1873, the exhibits are all of ultra- 
modern character which have been built only in 
ones and twos, and some of which have not even 
been in traffic. 

Largest of all is the well-advertised “ most 
powerful electric locomotive in the world,” the 
2 (1-B,-1-B,-1) locomotive for operation on the 
Gotthard route of the Swiss Federal Railways. 
Built by Oerlikon and the Swiss Locomotive Works, 
the one-hour rating is about 11,000 H.P., the 
tractive effort being 88,000lb. at 45 m-p.h.; 








the continuous rating of the electrical equipment 
gives a tractive effort of 80,000 lb. at 48 m.p.h. 
The maximum tractive effort of 140,000 lb. can 
be maintained up to a speed of 39 m.p.h., at which 
point the short-time output is about 14,500 H.P.; 
but when using the maximum effort the adhesion 
weight is increased by compressed air cylinders 
from 160 to 172 tons, by taking weight from the 
centre carrying axles. The driver is provided with 
a special wheel-slip indicator, as even with the 
increased adhesion the factor of adhesion is only 
2-75 when using the maximum starting figure, 








Fic. 5—140 B.H.P. ENGINE—SAURER 


and 3-5 when using the more normal value of 
about 110,000 Ib. 

Designed to haul 600-ton express trains over 
the 1 in 38-40 gradients of the Gotthard line at 
40 m.p.h., and 750-ton freight trains at 31 m.p.h. 
over the same inclines, the locomotive is allowed 
a top speed of 68 m.p.h. and has a gross weight 
of 244 tons. For the speed control of the double- 
unit locomotive, a new system of high-tension 
control has been evolved, in which the secondary 
tension is regulated on the primary side of the 
locomotive transformers. Thts, only relatively 





FIG. 6—GAS PRODUCER 6-TON LORRY—SAURER 


small currents have to be dealt with, whereas 
tension regulation on the low-voltage side of the 
transformers would entail the use of cumbrous 
control gear to carry several thousand amperes. 
AU) current leading parts are accommodated 
inside the transformer tanks. The forced-venti- 
lated traction motors, with two armatures per 
driving axle, are arranged at the sides, and this 
lay-out, in conjunction with the small bulk of 
the high-tension control apparatus, has left ample 
space within the locomotive body, and there is a 
clear passage down the centre. The individual 
axle drive is of the S.L.M. Universal type. On 
the continuous rating at 1050 r.p.m., each armature 
carries a current of 1300 amperes and gives 435 kW 
at the shaft, but the fifteen-minute current is 
1500 amperes and the maximum short-time value 
2000 amperes. The electric braking current in 
the motors is 850 amperes per armature at 
40 m.p.h. and 900 amperes as a maximum. Each 
half of the locomotive is equipped with a 3650-kKVA 


oil-cooled transformer. 
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Immediately behind this electric monster is 
the first of two 1200 B.H.P. oil-electric locomotives 
(Fig 4) ordered by the Swiss Federal Railways for 
the operation of light fast passenger trains on the 
Basle—-Schaffhausen and adjacent non-electrified 
lines. Of the double-bogie arrangement, the 
locomotive is powered by a new Sulzer four- 
stroke, pressure-charged engine giving 1200 B.H.P. 
at 750 r.p.m. in eight 280mm. by 360mm. 
cylinders. The piston speed is 1780ft. per minute, 
the M.E.P. 115 lb. per square inch, and the dry 
weight, including the welded-steel underbed, which 
also carries the attached main generator, 21 Ib. 
per B.H.P. The engine framework is built up 
partly of steel castings and partly of welded steel 
plates. All eight cylinders are joined together 
to form one cylinder block, and, like the crank 
case, this consists of separate cast steel cross pieces 
connected by welding to longitudinal walls of steel 
plate. The cam shaft is arranged within the 
crank case, and the fuel pumps, comprising Bosch 
elements in Sulzer biocks, are mounted individually 
in front of each cylinder. The fuel injection is 
direct, through centrally placed Sulzer nozzles. 
Combustion air is led to the single inlet valve in 
each cylinder head from a Biichi exhaust-gas, 
turbo-blower pressure-charging set. The maximum 
allowable exhaust gas temperature is 550 deg. 
Cent., but in normal operation is only 430 deg. 
to 450 deg. Cent. at the valves. 

Because of the desire of the Swiss Federal Rail- 
ways to use the standard single-phase electric 
heating in the carriages to be hauled by this oil- 
engine locomotive, the generator group is of unusual 
design. Between the main D.C. traction generator, 
which has a one-hour rating of 446 volts, 1520 
amperes at 660 r.p.m., and the 35-kW auxiliary 
generator is interposed a ial single-phase 
heating generator with a rating of 1000 volts, 
100 amperes, and producing 16-6 cycles current. 

Its voltage is kept constant whatever the engine 
speed by means of a voltage regulator, and its 
design enables the brushes of the main D.C. 
generator to be observed from the end. The Brown 
Boveri-Sulzer form of servo field regulator electrical 
control is fitted, and gives a nine-notch control 
with engine speeds of 450, 570, 660, and 750 r.p.m. 
A complete description of this type of control 
will be found in THE ENGINEER for May 20th, 1938. 

The locomotive weighs only 65 tons, and is 
allowed to run up to a top speed of 68 m.p.h. 
Both the body framing and the bolster-type bogies 
are built up largely by welding. Westinghouse 
brakes on the automatic and self-regulating prin- 
ciples arte embodied, and apply two double-unit 
shoes to each wheel. Multiple-unit ¢éontrol is 
fitted. The second locomotive will be ready in 
two or three months’ time, and will be delivered 
direct to the Swiss Federal Railways. 

The 140-ton, 1-C,-C,-1 Berne-Létschberg- 
Simplon Railway, 15-kV, single-phase electric 
locomotive is of new construction, but in design 
is similar to the last standard type of locomotive 
which has been used on the heaviest trains over 
the Berne—Brigue line for some years. It has 
Sécheron electrical equipment and individual 
axle drive. A new departure in light electric 
traction has been made by the Swiss Federal 
Railways by the development of its well-known 
‘Red Arrow ” single-unit motor coaches into a 
twin-vehicle non-articulated set with buffet equip- 
ment, luggage and postal room, and 126 seats. 
Aluminium is largely used in the construction of 
the framing and body casing of this unit. Another 
light train for the high-tension, single-phase lines 
is the 68-ton, 139-seater articulated twin-car 
set of the Berne-Létschberg—Simplon Railway, 
for use on its associated Berne—Neuchatel Railway. 
It is carried on three bogies fitted with Liechty 
guided axles, and, unlike the Federal Railways 
train, is used for trailer haulage. Other exhibits, 
out of doors are a new lightweight observation 
trailer for use on the metre-gauge Brunig division, 
which contains twenty-eight armchairs and a 
baggage compartment on a tare weight of 16 
tons ; a steam-driven 0-6—6—0 rotary snowplough 
as used on the Bernina and Rhaetian Railways ; 
and one of the latest 37-ton all-steel postal vans 
of the Swiss Federal Railways. 

Among the indoor railway exhibits is a model 
of the Wiesinger high-speed train. The inventor 
claims that a full-size example, with special track, 
could easily attain speeds of 225-230 m.p.h., 
and could accomplish the 179-mile journey from 
Zurich to Geneva in 50 min. Close by, the Bernina 
Railway shows some of the methods which it uses 
for deliberately creating avalanches at certain 
seasons by using explosives either buried by hand 
and fired electrically from a distance, or by firing 





off the charge in a minnenwerfer. Here, also, the | F. Berger, of Froebelstrasse 23, Zurich, this 


engineer may observe the half-dozen slide rules cleaner embodies electric heating 


and vast assortment of drawing and calculating 
instruments left in Swiss trains by his confréres, 
and also the stuffed porcupine and 257 umbrellas 
left by lower classes of Swiss society. 


Roap, Am, AND WATER TRANSPORT 


Much of the space given to the automobiles, 
lorries, and buses manufactured by Swiss works 
is arranged ingeniously in the form of an Alpine 
road with a succession of hairpin bends on a steeply 
rising gradient, at the bottom of which is a large 
chart giving particulars of the Gotthard road 
tunnel, 15 kiloms. long. 

Examples of public passenger vehicles comprise 
mainly the Swiss Postal Service and Alpine 
coaches seating 22—25 passengers, with accommoda- 
tion for baggage and mail, and powered by 85 to 
100 B.H.P. Diesel engines, and 35-—40-seater 
coaches for more level routes, but powered by the 
same general engine types. But the difficulties 
of all-the-year-round road transport operation 
are illustrated by a three-axle road snowplough 
built by Conrad Peter S.A., of Liestal, for service 
over such roads as that from Chur to St. Moritz, 
and powered by a Saurer six-cylinder oil engine 
of 180 B.H.P. running at a top speed of 1500 r.p.m. 
The engine is behind the driving cabin and the 
plough in front. A top speed of 12 m.p.h. is 
permitted, and the maximum  snow-clearing 
capacity is 3000 cubic metres an hour. 

Separate engine exhibits include a two-cylinder 
horizontally opposed Victor oil engine giving 
12 B.H.P. at 2000 r.p.m., built by the Motosacoche, 
of Geneva ; a six-cylinder Berna oil engine, giving 
105 B.H.P. at 1900 r.p.m., and connected to an 
eight-speed gear-box; a 3-6-litre, 50 B.H.P. 
Buehrer C.I. engine; a 100 B.H.P. F.B.W. (A.G. 
Franz Brozincevic) engine, developing 100 B.H.P. 
at 1900 r.p.m. in six 110 mm. by 150 mm. cylinders, 
and one of Saurer’s latest models, an eight-cylinder 
vee-type CHID engine, set to give a maximum of 
140 B.H.P. at 2000 r.p.m. (Fig. 5). The cylinder 
bore and stroke are 110mm. by 140mm. The 
usual Saurer dual-turbulence combustion chamber 
is incorporated and the compression ratio is 
16 to 1. Bosch fuel-injection pumps are fitted 
to this and other Saurer models, but the great 
majority of the other Swiss oil engines on show 
are fitted with the Scintilla pump. 

This vee engine was developed from the standard 
four-cylinder and six-cylinder Saurer vertical 
engines fitted to several of the lorries and buses 
shown in the road transport section. The six- 
cylinder engine is normally set to give 102 B.H.P. 
at 1900 r.p.m., and has a speed range from that 
figure down to 450 r.p.m. Its maximum torque, 
297 pounds-feet, and maximum M.E.P., 92 lb. 
per square inch, are produced at a speed of 
1250 r.p.m.; the fuel consumption at full load 
and speed is 0-39 Ib. per brake horse-power-hour. 
Following normal Saurer practice, two inlet and 
two exhaust valves are carried in each cylinder 
head, the diameter of each being 33 mm. Saurer’s 
own centrally placed fuel injectors are used, and 
operate at a pressure of 2600 Ib. per square inch. 
The light alloy pistons carry four pressure and 
two scraper rings, and transmit the cylinder 
pressure through nickel-steel connecting-rods, 
290 mm. long, to a six-throw crankshaft carried 
on seven 85mm. diameter bearings, and having 
crank pins 70mm. in diameter. The bearings 
are of the plain type, in contradistinction to the 
roller type used in the larger Saurer models, and 
are carried in a light alloy casting which forms 
both crank case and cylinder block. Wet-type 
hard cast iron cylinder liners are inserted in the 
cylinder block. The dry weight is 1180 lb., 
corresponding to 11-6 lb. per brake horse-power, 
whereas the eight-cylinder vee model scales 12-5 Ib. 
per brake horse-power. 

Little use appears to be made of producer gas 
vehicles in Switzerland, although the investiga- 
tions carried out by the Schweizerische Gesellschaft 
fur das Studium der Motorbrennstoff have been 
exhaustive. Only one such vehicle has been 
given a place in the Exhibition, namely, a Saurer 
6-ton lorry chassis (Fig. 6), carrying far out to 
the side an Imbert vertical wood-gas-producing 
plant. 

Among the numerous exhibits of engine and 
vehicle details and processes, only two need men- 
tion. First, a bending test machine for Securit 
glass, which operates all day on two sheets of 
glass about 36in. by 10in. by }in., bending them 
alternately up and down at a rate of 40 to 
45 cycles a minute. Secondly, an Ultra filter for 
the reconditioning of lubricating oil. Made by 





coils for the 
filtration and purification of the used oil; it is 
made in sizes to deal with 100 to 5000 gallons a 
day, and the cost of filtration is stated to be 
0-625 cents (Swiss) per kilogramme. 

The small aviation section includes as the 
principal exhibit a model wind tunnel, in which is 
shown the behaviour of a plane in various wind 
streams ; but of greater engineering interest are 
the charts and diagrams giving the results of 
investigations into the temperatures of large 
petrol-engine valves, cylinder heads, and piston 
crowns. With an engine speed of 1125 r.p.m., 
corresponding to a piston speed of 1480ft. per 
minute, and a M.E.P. of 57 1b. per square inch, 
the exhaust valve is shown to have a temperature 
of 425 deg. Cent., the exhaust gas 380 deg. Cent., 
when flowing through the valve, and the inlet 
valve 340 deg. Cent. Under the same speed con- 
ditions, but with a M.E.P. of 100lb. per square 
inch, the temperatures rose to 690 deg. Cent., 
700 deg. Cent., and 500 deg. Cent. respectively ; 
exhaust valve temperatures up to 750 deg. Cent. 
were recorded at 1300 r.p.m., but the M.E.P.’s 
used are so far below those now found in service 
that they are scarcely a true index to the tempera- 
tures found in modern aircraft engines. Further 
data are presented showing the variation in tem- 
perature over the mass of the valve head and stem, 
and one chart shows a drop of 250 deg. Cent. 
along the stem in a distance less than the diameter 
of the valve head. The even smaller water trans- 
port section at the Exhibition is concerned mainly 
with statistics and particulars of the Rhine and 
lakes traffics and the vessels operating them. 


MISCELLANEOUS 


A large amount of space is devoted to the fabrica- 
tion and uses of aluminium, one of the oldest of 
the Swiss power-using industries, and demon- 
strations are given of welding, brazing, casting 
and pressure die casting of aluminium alloys. 
A 14ft. full-size section of a railway carriage end, 
constructed with an underframe, body frame, roof 
and side panelling entirely of aluminium alloy, 
is one of the biggest individual exhibits, and 
includes also seat frames, parcel racks, vestibule 
frames and buffer sockets of light alloy. Similar 
alloys of aluminium and manganese are used for 
a variety of bus and lorry chassis and body frames, 
and for a Lancia four-seater automobile; but 
Peralumin is the name given to an alloy used for 
the hull of a 24ft. motor boat. 

A not inconsiderable amount of the Swiss 
aluminium production is for high-tension overhead 
transmission line cables, and for this purpose a 
special alloy named Aldrey has been evolved. 
It is composed of 98-7 per cent. of aluminium, 
0-3 per cent. of iron, 0-5 per cent. of magnesium, 
and 0-5 per cent. of silicon. For strands of 2 mm. 
to 3mm. diameter the guaranteed characteristics 
are: Ultimate strength 20 tons per square inch, 
yield point 17-2 tons per square inch, elastic 
limit 14 tons per square inch, elongation on 20 
diameters 5 per cent., modulus of elasticity 
3950 tons per square inch, coefficient of expansion 
0-000023, specific resistance 0-0333, and the 
electric temperature coefficient 0-0036. For 
calculations on transmission line cables, some- 
what lower values are used, generally 19 tons 
per square inch ultimate strength for continuous 
cable temperatures of 80 deg. Cent., 11-5 tons 
per square inch elastic limit, 5 to 6 per cent. 
elongation, 3550 tons per square inch modulus 
of elasticity, and the electric conductivity at 
20 deg. Cent. 31m. ohm per square millimetre. 
In addition to an extensive use on the Swiss net- 
works, this material has also been used by the 
ex-Austrian Federal Railways for feeder lines in 
connection with electric traction, in cables of 
95 and 130 square millimetres cross section. 

Apart from the Exhibition buildings themselves, 
civil engineering is represented principally by 
a reinforced concrete arch of 52ft. 6in. span, 
49ft. 3in. height, 70ft. 6in. length, and only 
2-36in. thickness, which is supported at each side 
simply by two feet placed 8ft. 3in. apart. Below 
it is placed a section of what is claimed to be the 
largest centrifugally cast reinforced concrete 
conduit on the Continent, with an inside diameter 
of 6ft. A considerable amount of information 
is given by charts on well-known Swiss reinforced 
concrete bridges—for example, the Seebriicke 
at Lucerne, the widest bridge in Switzerland. It 
can take abreast six lines of traffic with a weight 
of 144 tons, and including the pavements has a 
width of 82ft. Another example is the celebrated 
Langwies arch on the Chur-Arosa Railway, with 
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a span of 328ft., and a height of 138ft., over which 
130-ton electric trains are allowed to run at 20m.p.h. 

Close to the textile, post office, and chemistry 
buildings, is the Uhrhalle, containing the history 
of clock and watch-making in Switzerland. This 
oldest of Swiss mechanical industries began about 
the year 1550 with the emigration ot French 
religious refugees to Geneva, and spread in time 
throughout the whole cf the Jura, where the calm 
atmosphere and absence of distractions in that 
region of the Alps are given as the reasons of the 
success of the industry there. But the history of 
timekeeping, as shown by the mural decorations, 





begins in pre-Christian times with sundials and 
the like, and arrives by way ot the sand glass and 
the mechanical. clocks ot the two Galileos (the 
first to use the pendulum as the regulating element) 
at the complicated mechanisms of the present day. 
Inspection of the small parts in the modern estab- 
lishments is made partly by enlarging reflectors, 
giving a shadow image of the detail enlarged 
twenty-five to thirty times its true size. But 
amongst the thousand examples of Swiss clock- 
making i uity and skill, it was remarkable 
to find that hardly one time-piece in the Uhrhalle 
was showing the correct time ! 








Battery-Charging Sets for the Post Office 


——— 


E illustrate in the accompanying engravings 

a 30-kW mobile battery-charging set, one of a 
number recently supplied by Tilling-Stevens, Ltd., of 
Maidstone, to the Post Office. These sets were 
designed by Tilling-Stevens to the general require- 
ments of the Post Office engineering department, and 
are intended for the charging of telephone exchange 
batteries when current from the mains is not available, 
Normally the exchange batteries are kept fully 





charged from A.C. mains by stationary equipment. 


In order to be prepared for a possible power failure 
in any part of the country, the Post Office retains 
mobile charging sets at certain selected centres, and 
each set is kept ready for instant service. Immediately 
information is received from an exchange that its 
normal battery-charging equipment is out of action 
through breakdown or that the mains supply has 
failed and is not likely to be restored for a certain 
length of time, instructions are sent to the nearest 
centre for the despatch of a mobile charging set. One 























current, the output béing 370 amperes at 81 volts, 
increasing to 525 amperes at 57/22 volts, at a speed 
of approximately 1250 r.p.m. Brackets welded to 
the yoke support the generator on the top flanges of 
the chassis side members.. The armature runs in ball 
and roller bearings carried in the end brackets. The 
machine is fitted with twenty carbon brushes loaded 
with copper to give a grade suitable for the severe 
conditions to be met. 

The switchboard is flexibly mounted in a vertical 
position on the near side and carries a circuit breaker 
with an overload release and reverse current cut-out, 
a shunt-field regulator, an ammeter, a voltmeter, and 
lamp switch. The lamp is supplied through a 
barretter and resistance to allow for the wide voltage 
range. Immediately below the switchboard is a 
terminal board with two positive and two negative 
cable sockets, each of which has a screwed dust cap. 

Mounted above the generator are two petrol tanks 
having a total capacity of 60 gallons—sufficient for 
sixteen hours’ continuous running at the full 30-kW 
load. The front end of the chassis carries a sheet 
metal cable drum divided into eight sections. Wound 
in each section is a 60ft. length of flexible rubber- 
covered cable with plug and socket fittings. Each 
cable is of 288 amperes capacity. A Still tube radiator 
of the full width of the chassis is flexibly mounted at 
the rear, and is provided with a sheet metal fan cow]. 

The trailer chassis was built to the requirements of 
Tilling-Stevens by J. Brockhouse and Co., Ltd., West 
Bromwich. It consists mainly of channel section 
steel pressings bolted together, the side members 
being 8in. deep. Semi-elliptic springs are fitted at the 
rear and a single transverse spring takes the load on 














TRAILER 


When that source of supply fails, the length of time 
during which an exchange can continue its normal 
efficient service by a direct drain on its batteries 
depends on the load imposed-by subscribers con- 
nected to the exchange. In some areas the load may 
not be very great, and the battery capacity would be 
sufficient for several days ; in other areas, especially 
the thickly populated ones, the loading may be so 
high that only a few hours’ interruption of the mains 
supply might cause a heavy drain on the batteries. 











BRUSH COVER REMOVED 


GENERATOR WITH 


Lt will be realised also that supply failure in a town 
inevitably results in greater use of the telephone, and 
this causes a still greater drain on the exchange 
batteries. 

It is most important that the Post Office should be 
able to -keep the telephone and telegraph service at 
its maximum efficiency in normal times, while, in 
times of emergency it would naturally be vital that 
no failure of the system should be possible through 
lack of current for keeping the batteries fully charged. 





30-KW MOBILE GENERATING SET FOR BATTERY - CHARGING 


of the Post Oftice standard 3-ton lorries at once tows 
the set directly to the exchange where it is jacked up 
in the yard or other convenient spot. While the 
engine is being warmed up, cables are wound off the 
drum, plugged into the terminal board sockets, and 
then run by the most suitable route to the. battery 
charging board terminals. The generator is then 
switched into circuit, full load applied, and the set 
run for as long as may be required. 

From the accompanying engravings it will be seen 
that the design of the set is compact, and that the 
centre of gravity has been kept reasonably low for 
stability in towing at the legal maximum speed. 

A four-cylinder petrol engine, with 102 mm. bore 
and 140 mm. stroke, is used. It is the same as that 
made by the firm for the Vulcan 5-ton chassis, and 
is the same also as that used for its War Office search- 
light chassis. Flexible mounting at three points is 
employed. The ignition is by magneto, and the 
Solex ecarburetter is of the governor type set to allow 
a@ maximum engine speed of 1300 r.p.m. A short 
shaft with a rubber universal joint connects the fly- 
wheel to the armature shaft of the generator. 

For the reason that these charging sets may stand 
idle for long periods, a battery-operated engine 
starter was considered inadvisable, so Williams and 
James compressed air starting equipment has been 
installed. It consists of a belt-driven single-stage 
compressor mounted on the chassis frame, which 
charges an air bottle carried on brackets by the side 
of the generator. Compressed air from the bottle is 
fed through a starting valve to a compact four-cylinder 
air motor, mounted on the side of the crank case 
and having a pinion drive on to the fly-wheel gear 
ring. With an air pressure of 350 Ib. per square inch, 
opening of the starting valve for 14 to 2 seconds only 
will turn the engine rapidly through two revolutions. 
Up to about forty separate starts may be made before 
the pressure becomes reduced to its low effective 
limit of 150 Ib. per square inch. A hand-operated 
clutch on the compressor enables the drive to be dis- 
connected when the air bottle is filled to its normal 
working pressure, and a relief valve prevents exces- 
sive pressure in the air bottle should the compressor 
not be declutched. 

The generator is a four-pole shunt-wound machine 
designed and manufactured by Messrs. Tilling- 
Stevens. It is rated at 30 kW and generates direct 





the swivelling front axle to which the draw-bar is 
hinged. Internal expanding brakes operated by the 
towing lorry are fitted to the rear hubs, with hand 
operation for parking. Four screw jacks attached 
near the ends of the side members take the weight 
off the tyres during stationary running. 

A sheet metal canopy with roll-up side curtains in 
sections provides ample protection. These curtains, 
except for the one in front of the radiator and that 











SWITCHBOARD 


covering the switchboard, can be kept strapped down 
when the set is running in rainy weather. 

In spite of the large generator and more than half 
a ton of cable, the whole unit weighs under 3 tons. 








AMERICAN Nava Arr BasEs.—As part of the United 
States defence measures an expenditure of nearly 67 million 
dollars has been authorised for the construction of fifteen 
naval air bases and an aeronautical engine and materials 
laboratory at the Naval Aircraft Factory in Philadelphia. 
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Sixty Years Ago 





ENGLISH AND AMERICAN LOCOMOTIVES 


Ln the March, 1879, issue of Harper's New Monthly 
Maguzine—a “ quasi-scientific periodical,” as we 
described it—there appeared an article entitled 
“English and American Locomotives,” to which, 
in our own issue of May 23rd of the same year, we 
replied in vigorous terms. In the first place, from 
internal evidence, we reached the conclusion that 
the article had been written and published in the 
interests of the Rogers Locomotive Works, of 
Paterson, New Jersey, and that it was in reality a 
very clever advertisement. It began by praising 
the English locomotive as being undoubtedly “ the 
finest piece. of steam mechanism in the world,” but 
immediately proceeded to point out its defects and 
to extol the virtues of the American engine. There 
seemed little doubt, we said, that American builders 
were getting orders from overseas countries far 
more freely than British builders, but we could not 
assent to the current view that the explanation was 
to be sought in the fact that American engineers 
built just what was wanted while their brothers 
on this side built just what they liked. It was, we 
maintained, simply a question of price. We denied 
that the design of American locomotives made them 
superior to British engines for rough roads in new 
countries, although it was commonly believed that 
their rugged flexible construction enabled them to 
stand up to their work under conditions which 
would speedily reduce a British locomotive to scrap. 
No engineer in this country would, we said, deny 
the ingenuity shown in the design of American 
engines, but it had to be admitted that the work- 
manship displayed on them hardly ever did justice 
to the design. The flexibility of the American engine, 
as compared with the rigidity of the English, had 
been advanced as one reason for its superiority 
on roads which were other than nearly straight and 
very smooth. We contended that British engines 
could be, and were being, built with as much 
flexibility as that by any American engine, 
and that the flexibility of which the American 
builders were so proud was in reality frequently as 
necessary to compensate for defects in fitting and 
workmanship as to compensate for irregularities 
and sharp curves in the permanent way. If American 
manufacturers were obtaining overseas orders while 
British manufacturers were not, it was because our 
people would: not sacrifice workmanship to price. 
The Americans had adopted certain methods of 
construction—such as the use of cast iron instead 
of wrought iron wheels—which were very cheap 
and good enough. British makers refused to follow 
them, although we saw no good reason why they 
should not do so. If they did we felt certain that 
they could compete with the Americans in overseas 
markets. There was no essential feature in the 
design of an American engine which was not already 
familiar in British practice. 








Famity ALLOWANCES.—Some employers have intro- 
duced schemes of family allowances in which the normal] 
wages are supplemented by weekly grants based on the 
number of children in the worker’s family. The problem 
of family allowances has recently been discussed in both 
Houses of Parliament, and a booklet has just been pub- 
lished by the National Industrial Alliance which gives 
in concise form the arguments for and against these 
allowances. The booklet also gives a list and particulars 
of family allowance schemes in operation in this country. 
It is published by the National Industrial Alliance, 
13-14, Dartmouth Street, London, 8.W.1, at 3d. per copy, 
post free. 

THe Jorst CoMMITTEE ON MATERIALS AND THEIR 
TestinG.—The publication is announced of the reprints 
of the second General Discussion on Non-destructive 
Testing, held in London on November 25th, 1938. All the 
papers then presented, with the report of the discussion 
and communications, are now available as reprints from 
the Journal of the Institution of Electrical Engineers, 
which not only undertook responsibility for the publication, 
but also acted as host for the meeting itself. The volume 
constitutes a valuable collection of international views 
on current practice and opinion in this important branch of 
testing. Copies (about eighty-one pages) are available in 
paper covers at the price of 3s. 6d. post free from the 
Secretary, the Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, London, W.C.2. 


INSTITUTION OF MECHANICAL ENGINEERS.—LONDON 
Spring MEetine.—. nts have been made by the 
Institution of Mechanical Engineers to hold a spring 
meeting in London during the week-end Friday to Sunday, 
June 9th to 11th. On Friday afternoon members and their 
ladies will be received at the Institution by the President 
and Mrs. and Miss Bruce Ball, from 3 p.m. to 6 p.m., when 
it is hoped the American Ambassador will be present ; 
at 8 p.m. there is to be a supper-dance and cabaret at the 
Dorchester Hotel. On Saturday, alternative whole-day 
motor coach tours have been arranged, which include 
visits to a number of works and other places of special 
interest in London and the home counties. On Sunday 
morning seats will be reserved for members and ladies 
wishing to attend the service in Westminster Abbey at 
10.30 a.m., and alternative whole-day excursions have 


been arranged as follows :—Hampton Court Palace and 
tour of Surrey hills, starting at 10.15 a.m.; Brighton, 
Eastbourne, and Tunbridge Wells, starting at 9.45 a.m.; 
Windsor and River Thames, departing by train from 
Paddington at 10.15 a.m. 
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(Continued from page 627, May 19th) 


T the afternoon session on Thursday, May 4th, 
a paper entitled ‘‘ The Influence of Carbonising 
Conditions on Coke Properties: Part []J, The Effect 
of Pressure, Temperature, Rate of Heating, and 
‘Soaking’ on Coke Strength,” was presented by 
Messrs. H. E. Blayden, W. Noble, and Professor H. L. 
Riley. 
COKE 
A quantitative study of the effect of the carbonising conditions 
upon the properties of coke has Leen made by methods similar 
to those described in Part I of this research. The results 
obtained indicate that relatively small pressures up to approxi- 
mately 40lb. per square inch applied during carbonisation 
bring about great increases in the strengths of -_ prepared 
from weakly coking coals. Further i 
up to 500 Ib. per square inch have little or no effect upon the 
coke strength. The development of coke strength during 
carbonisation has been found to occur in two distinct tempera- 
ture ranges. In the first, 400-550 deg. Cent., which coincides 
with the plastic range, the coke strength is greatly affected by 
the pressure applied during carbonisation. The second tem- 
perature range is from 650 deg. Cent. upwards, when the strength 
developed depends only on the maximum temperature reached 
during carbonisation and is independent of the pressure (up 
to 500 Ib. “oa square inch) applied during carbonisation. Varia- 
tions in the rate of carbonisation and time of soaking bring 
about only small differences in strength. The significance of 
these results is discussed. 





Discussion 


Dr. G. E. Foxwell remarked that Professor Riley 
had achieved a reputation in a comparatively short 
space of time as a worker on coke on novel lines 
which had immense potentialities, and said that 
in many respects the paper was on the lines of pure 
research without obvious practical application. 
It was for those having practical knowledge of the 
manufacture or utilisation of coke to indicate the direc- 
tions in which the fundamental long-range researches 
discussed could be translated into practice. The 
work in the Newcastle Laboratories was of the utmost 
potential value to industry, and should be supported 
morally, actively, and financially by the coke-oven 
industry and the iron and steel industry 

If the authors could show a way of utilising the 
poorly coking coals for the production of coke they 
would, indeed, have performed a signal service, 
in view of the need for conserving the best coking 
coals. It was difficult to see how far any commercial 
practice could produce coke economically by carbonis- 
ing under pressure. He suggested, however, as an 
alternative, that the authors should experiment 
with briquettes of the coals, compressing them to 
the desired pressure before coking, for that might 
be the germ of a practical method of carbonising 
which would give effect to their work, though the 
cost of operation could not be left out of account. 
It was difficult to see how coals could be carbonised 
commercially by applying pressure. He recalled 
some experiments he had made some years ago on 
carbonising a Leicestershire non-coking coal by first 
compressing it to 10 tons per square inch, producing 
a hard cube of coal which, when carbonised, formed 
a still harder cube of coke, the original shape of the 
cube being retained. 

Dealing with the theoretical aspects of the subject, 
he welcomed the authors’ recognition of the important 
réle played by pressure during carbonising, for he 
still regarded the fluid matter formed when coal 
was heated to the plastic range as being the primary 
agent for coke formation, and he was of the opinion 
that that fluid material was partly enabled to do its 
work by the pressure set up within the plastic coal 
causing it to flow over the outside of each particle. 
His own experiments showed that coking coals 
during carbonisation developed a pressure in the 
plastic stage which might be very considerable. 

With regard to the authors’ suggestion that gas 
evolution, bubble formation, and surface tension 
might be responsible for the development of pressures 
of 10-40 1b. per square inch in the plastic mass, 
he said that according to present knowledge pressures 
of that order of magnitude were not met with in 
practice, but there was a graduation in pressure 
from one end of the plastic coal to the other. The 
comparative infrequency of damage to oven walls 
from that cause was evidence that pressures in 
practice in the carbonising coal in the coke oven 
rarely exceeded 1-5 Ib. per square inch. 

Mr. E. C. Evans did not think there was any 
subject of greater importance than that of increasing 
the range of our coking coals, which were already 
becoming scarce in some districts. In two districts 
at least it was necessary to crush nut coal in order to 
obtain coal for coking. Emphasising the possibilities 
of increasing pressure, he recalled some work by 
Sutcliffe and himself some years ago on coal briquet- 
ting and carbonising, in which they had obtained, 
from coals which were certainly not strongly coking, 
some of the hardest cokes he had ever examined. 
He could not help feeling that in preparing those 
coals they had done exactly what Professor Riley 
had tried to do by increasing pressure. Whilst he 
agreed with Dr. Foxwell that any method of applying 





external pressure to coal during carbonising would 





be uneconomical (the records of the Patent Office 
contained evidence of many attempts in that direction 
which had failed commercially), he had much more 
hope of the possibilities of applying internal pressure. 
Provided one could get a skin on the coke in the 
early stages of carbonising, he believed there were 
considerable possibilities of increasing the internal 
pressure of carbonising during the all-important 
range of 450-600 deg. After all, that was done to 
a certain extent in the old days with compressed 
charges. Some of our iron and steel-making firms 
until quite recently were regularly using compressed 
charges and had stated that they had obtained very 
much better coke (and better blast-furnace economy) 
than the coke from the same coal with top charging. 
He believed that by an extension of compressed 
charging, making use of modern knowledge of sizing 
—not altogether bulk density, which was one factor, 
but the whole effect of sizing to reduce voids—and 
possibly of blending, to secure a balance between 
expansion and contraction in the outer skin, there 
were possibilities of applying internal pressures in 
the coals considerably higher than were applied 
to-day, and of bringing about an improvement along 
the lines indicated by the authors. 

Professor Riley, in a brief reply, appreciated the 
importance of economics, but said he did believe 
that the experiments discussed gave a very valuable 
guide to blending, because one could develop internal 
pressure during carbonising by varying the amount 
of volatile matter in coking slack. 

He believed that pressures of the order of 10 lb. 
could be developed during carbonising without damag- 
ing the oven walls, because one was dealing not with 
a fluid, but with a solid mass in the oven, and the 
pressure developed in the interior of the charge would 
not be transmitted to the walls. 

There was something very specifically chemical 
in the binding forces developed during the plastic 
condition, about which relatively little was known, 
and he urged that the chemical side of the problem 
should be investigated much more than it had been 





REFRACTORY MATERIALS 


Dr. T. Swinden (Chairman of the Joint Refractories 
Research Committee), in a brief introduction to 
the first report, said it had been felt definitely, 
some two years ago, that insufficient attention was 
paid to refractories by the iron and steel industry. 
The work of the British Refractories Research 
Association was limited by the funds at its disposal, 
and with greater interest on the part of the iron and 
steel industry, through the Federation, it followed 
that additional financial assistance should be given 
to that Association. He emphasised the very repre- 
sentative character of the Joint Research Committee 
and of the Joint Research Panels concerned with the 
work. 

There were still differences of opinion with regard 
to testing refractories, and the Committee on that 
subject, under the chairmanship of Dr. R. J. Sarjant, 
which was originally a Sub-Committee of the Open 
Hearth Refractories Joint Panel, had been extended 
as a Standing Committee of the British Refractories 
Research Association. 

He hoped that there would be individual contribu- 
tions from the works laboratories of producers and 
users of refractories—he could promise such con- 
tributions from his own laboratory—in addition 
to the work carried out, with financial assistance, in 
the laboratories of the British Refractories Research 
Association. He thanked all who were co-operating 
on the Research Panels, and paid the highest possible 
tribute to Mr. A. T. Green (Director of Research, 
British Refractories Research Association) for his 
energetic direction of the work. 

Mr. A. T. Green said that an essential feature of 
the research work some years ago was to endeavour 
to find out what was happening in the various 
furnaces. They were just ing to measure the 
temperatures in the roofs of steel furnaces during 
the operation of melting, for without knowledge of 
those temperatures it was exceptionally difficult to 
define the types of materials which should be used 
in that position. First-rate knowledge of what was 
happening in the blast-furnaces had been obtained 
by examining samples from the various parts of 
the furnaces and measuring the temperature gradients 
in the furnace walls. 

Mr. W. J. Rees, of Sheftield University, presented 
the section of the report dealing with special refrac- 
tories. He remarked that the low-grade chrome ore 
available in the Shetlahds might well prove to be a 
very important home source of raw material for the 
production of refractories. ‘i 

Mr. A. E. Dodd, of the’ British Refractories 
Research Association, introduced the part of the 
report dealing with steel works refractories other than 
the special refractories. ’ 

Lieut.-Colonel C. W. Thomas, as Chairman of the 
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British Refractories Research Association, expressed 
his personal satisfaction that refractories research 
was being taken up so thoroughly. For a good many 
years after the Association was started there was a 
definite lack of interest in refractories research, and 
he believed that a good many people connected with 
it had become more or less disheartened. But that 
phase had . As a manufacturer of refractories 
he was interested in the statement in the report 
that the maximum temperature of the lining just 
above the tuyere level in the blast-furnace was 
estimated to be 1500 deg. Cent. He had seen refer- 
ences to higher temperatures than that, and he 
wondered whether such temperatures were to be 
expected in normal working conditions in the future. 
In a blast-furnace with a height of 72ft. above the 
tuyere, there would be a pressure of something 
like 611b. per square inch on the lining at that 
height. If the tendency were to soften an alumina 
brick a little, he wondered what the effect of more 
than a certain percentage of alumina in the brick 
was likely to be under those conditions. He was 
inclined to think that the chemical analysis of the 
bricks had been given rather undue prominence, 
and was convinced that the physical make-up of the 
bricks—the complete, and, if possible, the uniform 
burning of the bricks, and to a certain extent also 
the physical composition of the clay from which 
they were made—had the most important bearing 
on their life. If a brick were not practically homo- 
geneous, if it had not been burned to a uniform 
temperature throughout, one could not get the best 
out of it. 

Dr. R. J. Sarjant (Hadfields, Ltd.), speaking as 
a free-lance and not in his capacity as Chairman 
of the Testing Committee, and discussing the section 
of the report by Mr. Hugill and Mr. Green on chrome- 
magnesite bricks, said it would be entirely wrong to 
interpret their conclusions as implying that such 
refractories had proved to be a failure in open-hearth 
furnaces. Although the section dealt with a feature 
which could be very troublesome in the use of such 
bricks, the latest experience of those using them was 
that much of the trouble had been overcome. In 
fairness to Mr. Hugill and Mr. Green, he said the 
underlying principles which had been used successfully 
in practice could be described under their two main 
conclusions—the introduction of some substance 
into the chromite grain which had some solubility 
in the chromite, but which altered the lattice structure 
of the chromite so that it differed from that of 
magnetite (experiments had been made with alumina 
in that direction), and the coating of the chromite 
grains with a foreign substance which would prevent 
the diffusion of magnetite into them. 

With regard to jointing cements, there were many 
data available which should be reviewed and put 
into a form which would render the information 
more accessible to those who were trying to build 
up specifications for works purposes. One wanted 
to get near a specification for a particular class of 
operation, and he believed the work had been carried 
far enough for that to be almost possible. 

Mr. A. McKendrick (General Refractories, Ltd.) 
pleaded for a standardised system of field tests which 
could be used, not only by the field officers of the 
British Refractories Research Association, but also 

‘by anyone in the steel industry who was sufficiently 
interested to augment the work of the research field 
officers, so that the field of operation could be enlarged. 
A good deal of the apparent contradiction of results 
might not seem so contradictory if the full facts of 
the cases were stated and a standard system of 
testing used in all cases. 

Taking the open-hearth roof as an example to 
illustrate his point, he instanced a number of factors 
in ite design, as well as the method of heating the 
furnace before gassing, which influenced its life, 
and said it was obvious that a good deal of information 
must be made available to those who had to decide 
the best material to use in building open-hearth 
roofs, If the refractory material alone were tested, 
it was essential that no alterations should be made 
in the design of the furnace, otherwise direct com- 
parisons could not be drawn. The universal adoption 
of the proposed standard nomenclature of the various 
sections of the open-hearth furnace would also be 
of considerable assistance, and he recommended that 
the forty-one sections as given in a diagram in the 
report should be retained permanently for use in 
carrying out trials. 

It was no exaggeration to say that designers of 
open-hearth furnaces were awaiting better refractory 
material before they could make further radical 
progress, and, conversely, that the brick maker was 
willing to produce better refractories if he could 
be supplied with the data which only practical trials 
could reveal. 

A statement in the report, that unless silica bricks 
were machine pressed they could not be made 
accurate in shape and size, was incorrect. At least 
two well-known makers in this country were produc- 
ing bricks of excellent shape and size, without the 
aid of machines. It was equally incorrect to state 
that shape and size, unless for roof bricks, was 
not essential. Surely a satisfactory gas port arch 
could be built:only with well-shaped bricks ! 

The statement that high bulk density and low 
porosity was likely to yield a longer furnace life had 
been proved definitely in at least two steel plants, 





so far as roofs were concerned. He asked whether 
that was the case also in gas port arches. 

Finally, he emphasised the great importance 
of the adequate protection of silica bricks. 

Mr. C. 8. Graham (John Lysaght, Ltd.) commented 
on the improvements effected since the war in silica 
bricks and in furnace design, but added that certain 
parts of the open-hearth furnace, even if built with 
the best silica brieks obtainable, were sources of 
weakness, the remedy being either to improve 
silica bricks or to use other refractories. He believed 
the absorption of iron oxide in silica bricks was a 
possible means of improving their life in the open- 
hearth furnace. The report contained an instance 
of a brick which was put into the regenerators and 
there allowed to absorb iron oxides, and was then 
built into the roof of a steel furnace and gave a life 
double that of the normal brick. It would be worth 
while to investigate the exact cause of that improve- 
ment. Insufficient attention had been paid in the 
past to the glazing of silica bricks. Some batches 
of silica bricks did not glaze unless they were subjected 
to the heat for a very long time, and he had found 
that-if the bricks did not glaze their life would be 
rather short. 


Buiast-FURNACE REFRACTORIES 


Dr. G. R. Rigby (British Refractories Research 
Association) presented the section of the report 
dealing with blast-furnace refractories. 

Mr. G. H. Johnson (Chairman of the Blast-Furnace 
Refractories Joint Panel) first discussed the manner 
in which the research was developed, there being 
first a detailed examination of a number of blown-out 
furnace linings, from which it was apparent that there 
were many causes contributing to the failure of a 
lining ; of outstanding importance were disintegration 
by carbon monoxide, the corrosive action of slags, 
and the accumulation of alkalies in the brickwork, 
whilst the presence of lead and zinc compounds must 
also be regarded as possible factors. Long-range 
laboratory researches were then made, concerned with 
the action of carbon monoxide, blast-furnace slags, 
and various alkali vapours on refractory materials. 

From. the work of the Panel and from personal 
experience, he was strongly inclined to the view that 
disintegration by carbon monoxide was the most 
important single factor contributing to the failure 
of blast-furnace linings. Laboratory research had 
shown that that disintegration occurred over the 
temperature range 400-600 deg. Cent., with an 
optimum effect at 450-500 deg. Cent. It was 
obvious that most of the shaft lining of a blast- 
furnace, from temperature considerations alone, 
was susceptible to carbon monoxide attack; the 
steep temperature gradient through the lining 
ensured that at some distance behind the working 
face optimum temperature conditions prevailed for 
carbon deposition. It was, therefore, not uncommon 
to find in the shaft a disintegrated zone, impregnated 
with carbon, occurring between a satisfactory 
working face and an annulus of unchanged brickwork 
adjacent to the furnace casing. When the working 
face was lost, larger or smaller disintegrated areas 
fell away, the action proceeded, and soon the destruc- 
tion of the shaft lining was complete. 

The work had shown that carbon deposition was 
associated with nodular iron compounds present in the 
fire-clay from which the fire-brick was made, and 
that an increase in the firing temperature of the 
product greatly diminished the tendency for carbon 
deposition. There were still many problems relating 
to earbon-monoxide disin ion which awaited 
solution, among them being the effect of the CO : CO, 
ratio of the blast-furnace gas, and the particular 
properties of the iron compounds which favoured 
disintegration. 

It was occurring to some workers that iron in 
any form in blast-furnace fire-bricks was a dangerous 
abomination. Its elimination from ordinary fire-clay 
presented serious practical difficulties, and attentioa 
was being directed to the possibilities of bricks made 
from Molochite, at any rate, for the shaft lining. 
That somewhat expensive, but exceptionally pure, 
type of highly aluminous grog, which was intensely 
calcined, was available in a variety of mechanical 
gradings. Well-burned bricks made from that and 
carefully selected bond clay also low in iron, seemed 
more promising to resist carbon-monoxide disintegra- 
tion than was any form of fire-bricks made from the 
usual raw materials, however careful the maker 
might have been to render the iron inactive. 

Temperature had an important effect, not only 
on the disintegration by carbon-monoxide, but 
also on slag attack and alkali penetration. -An 
investigation was proceeding to assess the tempera- 
tures attained by the lining in various parts of the 
furnace, and the effects of heating up, and it was 
hoped to extend it to determine the effects of shaft 
cooling on the lining temperature. The possibility 
of increasing the effective range of carbon-monoxide 
disintegration by lowering the temperature of the 
shaft. lining must be borne in mind; similarly, if 
one attempted to keep the temperature above the 
dangerous range by shaft insulation one was defeated 
by lack of knowledge of the actual temperature 
conditions. 

Colonel A. Stein (John G. Stein and Co., Ltd.) 
emphasised the importance of resistance to dis- 
integration by carbon monoxide, and said that if 





one were choosing a single characteristic, that was 
perhaps the most important. He did not think it 
was ni to get away from straight fire-bricks 
to achieve that resistance, if they were given adequate 
kiln treatment. With regard to jointing cements, 
he emphasised that straight fire-clay did not give a 
bond until it was heated to 900-1000 deg. Cent., 
and in the upper part of the blast-furnace shaft 
those temperatures were never attained. The 
remedy seemed to be to use one of the air-setting 
cements now available. 

He stressed the need for low permeability ; but 
pointed out that temperatures in the lower parts 
of the blast-furnace were higher than had been 
realised previously, and that we must have high- 
alumina fire-bricks to give sufficient refractoriness, 
even with water cooling. He agreed with Colonel 
Thomas that the physical characteristics were more 
important than the chemical; but it was more 
difficult to secure the correct physical characteristics 
with high-alumina material than with siliceous 
fire-clay. But if care were taken to secure those 
characteristics, there was no doubt that it was best 
to use high-alumina material in the lower parts of 
the blast-furnace. 

(To be continued) 








Casting Steel by the Durville 
Rotatory Process* 
By L. NORTHCOTT, D.Sc., Ph.D., F.I.C. (Woolwich). 


THE standard method of casting steel into an ingot 
mould utilises a bottom-pouring ladle from which the 
steel issues in a single stream. This method results 
in splashing and turbulence of the molten metal in the 
mould and in the injection of oxide and mould gases, 
the escape of which tends to be hindered by the entry 
of fresh metal and by the solidification of that already 
cast. Less splashing and turbulence are believed to 
occur in the bottom casting process, but the increased 
complication due to runners, together with the 
additional scrap arising, has limited the application of 
this process, although in many instances the extra 
complication is offset by the fact that several ingots 
are cast at a time. 

An entirely different method was devised for the 
casting of aluminium-bronze by P. H. G. Durville 
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(British Patent No. 23,719, 1913) in order to avoid the 
surface defects to which non-ferrous alloys containing 
aluminium are liable when poured in the usual way. 
This is achieved in the Durville process by ensuring 
the absence of turbulence. The mould is connected 
to the ladle by means of a trough in such a manner 
that the lower edge of the ladle, the base of the trough, 
and the lower side of the mould are in a straight line. 
These units are attached to a platform which can be 
rotated in a vertical plane, as shown in Fig. 1. 
Development work carried out at Woolwicht 
showed that an important advantage of the Durville 
process was the ability to fill the mould with metal at 
a low superheat, thus ensuring a reduction in ingot 
porosity and crystal size. The use of such low 
* Communication from the Research Department, Woolwich, 
received October 27th, 1938. Iron and Steel Institute, May 4th. 
+ Summarised in ‘“‘ The Casting of Brass Ingots,” by Genders 
and Bailey, Chapter 14. London, 1934: e British Non- 
xe Metals rch Association (Research Monograph 
oO. . 
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temperatures in the normal methods of casting would 
lead to unsoundness in the ingot due to entrapped 
air and to the freezing-up of the metal near the nozzle 
and stopper in the travelling ladle. Exploratory work 
on the application of the Durville process to the 
casting of small steel ingots has now been carried out, 


content are unlikely to be due to reaction or segrega- 
tion in the ladle. On the other hand, the wide 
difference in aluminium content between OHU 
(1-28 per cent.) and OHW (1-56 per cent.) and 
between PXR (1-3 per cent.) and PXS (1-19 per cent.) 
would appear to be due to ladle segregation, as the 















































TaBLe I.—Casting Conditions and Compositions of Ingots 
Diff in p tage C 
Chemical composition, per cent. and Si contents between 
Durville and direct-cast 
Casting | Order | Ingot ingots. 
method. of mark. eee Renn IIROREn beeiimad WRAeisiead . 
Casting. Carbon Silicon 
| content. content. 
Cc. Si. Ma. 8. a Ni. Cr. Al. | Al,Og3. |Durville minus|Durville minus 
| direct cast. direct cast. 
Durville... 1 OHK | 0-43 | 0-41 | 0-76 | 0-035 | 0-040 | ad 0-030 | 0-009 0-08 0-10 
Direct 2 OHL | 0-40 | 0-31 | 0-76 | 0-035 | 0-040 | 0-015 | 0-013 
| 

Durville...| 1 | OHP | 0-34] 0-30 | 0-68 | 0-031 | 0-040 | — | 0-015 } 0-013 ».iii 0-08 
Direct 2 OHQ | 0-33 | 0-28 | 0-68 | 0-031 | 0-040 | 0-015 | 0-016 
Durville... 1 OHU | 0-33 | 0-20 | 0-86 | 0-030 | 0-041 1-28 | 0-10 0 —0-02 
Direct 2 OHW| 0-33 | 0-22 | 0-88 | 0-030 | 0-041 | - ~~ 1-56 | 0-11 
Durville.. 2 OJA | 0-34 | 0-25 | 0-80 | 0-031 | 0-040 0-01 | 0-02 0-02 0-09 
Direct 1 OJB | 0-32 | 0-16 | 0-80 | 0-035 | 0-040 0-01 | 0-01 
Durville... 2 PXL | 0-49 | 0-48 | 1-15 | 0-068 | 0-056 | | — 0-016 0-04 0-08 
Direct 1 PXM | 0-45 | 0-40 | 1-15 | 0-052 | 0-056 — 0-022 
Durville... 2 PXP | 0-43 | 0-21 | 1-36 | 0-042 | 0-035 1-20 | 0-018 _0-01 0-01 
Direct 1 PXQ | 0-44; 0-20 | 1-36 | 0-044 | 0-037 1-20 0-020 , 
Durville... 2 PXR } 0-38 | 0-38 | 0-82 | 0-040 | 0-030 - 0-93 | 1-30 0-018 0 0 
Direct 1 PXS | 0-38 | 0-38 | 0-84 | 0-039 | 0-030 | — | 0-92} 1-19 | 0-016 
Durville... 2 PXT | 0:56 | 0-26 | 0-34 | 0-034 | 0-026 | 2-85 | 2-10 — | 0-018 0-02 0-02 
Direct 1 PXU | 0-54 | 0-24 | 0-34 | 0-037 | 0-029 | 2-85 2-10 | — | 0-026 “ 


} 


and the results obtained are described in the present 
paper. 
EXPERIMENTAL 


The apparatus in the mid-casting position is illus- 
trated in Fig. 2, which shows the cast iron mould 
giving a 60-lb. ingot, 14in. by 4}in. square (including 
a 3in. head), the refractory nozzle and the ladle or 
receiver which can be heated by the gas burner 
pivoted over it. No dressing is applied to the moulds. 
With this particular apparatus a wide variety of 
ingot sizes and shapes has been obtained at different 
times. In the present work a comparison ingot of the 
same size was.cast direct from the same melt into a 

















Fic. 2—-Experimental Durville Apparatus 


vertical mould. The steel was prepared in a side- 
blown acid converter and was killed by additions of 
ferro-manganese, ferro-silicon, and aluminium. Eight 
pairs of ingots were cast, the compositions and casting 
particulars being given in Table I. Casting tempera- 
tures were not measured, but with the last four casts 
the rotation of the Durville table was delayed for 
half a minute after filling the receiver so as to ensure 
a lower casting temperature for the Durville ingots. 
The direct-cast ingots were poured through a cup 
having a lin. diameter nozzle. With each type of 
ingot the time taken to fill the mould varied from 
seven to ten seconds, and the rotation of the Durville 
table took an additional six seconds. 

One conclusion to be drawn from the figures in 
Table I is that the steel cast direct has a slightly lower 
carbon and silicon content than the Durville-cast 
ingots except in the high-aluminium alloys. The 
effect is clearly shown in the two right-hand columns, 
in which the differences in carbon and silicon content 
between the two types of ingots are given. It is 
suggested that during casting the aluminium has 
prevented the formation of iron oxide and thus the 
oxidation of carbon and silicon by reaction with 
FeO, and also that this reaction, even when it does 
take place in the absence of much aluminium, is less 
prone to occur in the Durville process than in the 
direct method, owing to the decreased turbulence in 
the former process. 

As the order of pouring the two types of ingots 


prints of the second group of ingots in Figs. 3 to 6. 
These clearly show the complete absence of columnar 
structure or “‘ingotism”’ in the Durville ingots cast 
at a low superheat, as compared with the caarsely 
columnar crystal structure of the ingots cast direct. 





was changed the variations in the carbon and silicon 


representative samples showed the presence of a fair 

















aluminium additions were made in the form of solid 
lumps in the ladle before tapping the converter. 
EXAMINATION OF THE INGOTS 


Maerostructure—From each ingot an axial slice 
jin. thick was cut, one face being the axial face. A 





(a) PXL. Durville-Cast Ingot (b) PXM. Direct-Cast Ingot 
Fic. 3—Etched Axial Faces 


sulphur print was obtained and then the macro- 
structure of the axial face was developed by etching. 
In these small ingots large-scale segregation was 
almost completely absent. Particulars of the primary 
crystal structure are given in Table II, and photo- 
graphs of characteristic macrostructures and sulphur 











Fic. 4—Primary Structure of Durville-Cast Ingot 


Microstructure.—Microscopical examination of 


quantity of non-metallic inclusions in all the ingots, 

but in every instance there appeared to be fewer in 

the Durville ingots than in those cast direct. 
Mechanical Properties.—Tensile test pieces of acting 











Fic. 5—Primary Structure of Direct-Cast Ingot 


length 1-65in. and diameter 0-357in. were obtained 
from the positions given in Fig. 7 from each ingot 
except OHU, OHW, PXR, and PXS, which were 
omitted on account of their variable aluminium 
content ; the results are plotted in Fig. 8. 

In general, the Durville-cast ingots gave slightly 

















(a) PXL. Durville-Cast Ingot (6b) PXM. Direct-Cast Ingot 
Fic. 6—Sulphur Prints 


higher values for the proof stress and maximum 
stress, which is considered to be due, at least in part, 
to their slightly higher carbon and silicon contents. 
This difference in composition does not appear to have 
affected the ductility adversely, except in the case of 
the nickel-chromium steels, of which the percentage 
elongation is less than that 
of the direct-cast ingot. 
It will be noticed that very 
symmetrical results have 
been obtained for the proof 
stresses of the test pieces 
taken from different parts 
of the ingots. On the 
other hand, consistently 
higherresults were obtained 
for the maximum stress 
and percentage elongation 
with those test pieces cut 
from the outside of the 
ingot than with those cut 
from the centre. This 
difference is certainly 
largely due to the increased 
porosity at the centre of the 
ingot, which was generally 
more pronounced in the 
direct-cast than in the 
Durville-cast ingots. As 
might be expected, lower 
values in particular were 
found for the test pieces cut 
vertically from the centre 
of the ingot, since in this 
instance the whole length 
of the test piece was prone 
to slight sponginess. Test 
pieces taken from positions 
midway between the centre and edge of the ingot slice 
were tested after being heat treated. The typical 
results given in Table III again show the superiority 
of the Durville-cast ingots, although the differences 
are less than in the as-cast material. 


CONCLUSIONS 
The Durville rotatory process, originally devised 


i 


























Fic. 7 





for the non-turbulent casting of ingots of non-ferrous 
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alloys containing aluminium, can be applied with| well as ingots may be cast by the Durville process, 
advantage to the casting of small steel ingots. The | although less advantage is to be expected when the 
principal advantage of the process is the ability to! castings are of such complicated shape or thin section 


Durville cest —— 


Direct-cast —-—— 
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cast at a sufficiently low superheat to ensure that the 
crystal structure is wholly small and equi-axial, thus 
reducing segregation and “ ingotism.’’ There is also 
a slight improvement in the surface quality and 
mechanical properties as compared with steel cast by 
ordinary methods. 

It is considered that the most important applica- 


Taste I1.—Macrostructures of Axial Faces of Ingots 


Fractions indicate proportional length of columnar crystals 
from edge to centre of ingot 

















| 
Durville Cast. | Structure. Direct Cast. | Structure. 
OHK ? columnar OHL | ’ ‘Gilgen: 
OHP » OHQ j 
OHU ; OHW i 
OJA ‘ “- OJB 3 
PXL Vholly equi-axial PXM <i 
PXP a ‘a PxXQ } 
PXR on ; PXS Fd 
PXT vi = PXU <j 











tion of the Durville process to steel would be in the 
casting of the smaller types of ingots of high-quality 
alloy or tool steels, where freedom from segregation 
and coarse crystal structure, and perhaps also a 
TABLE III.—-Effect of Heat Treatment on the Tensile Properties 


Elonga- 


Proof sea | Maximum 
Casting Ingot tons stress, | tion, 
mark. square tach. | tons pe | per cent. 


method. 
fe oquese 1 , oo | 


Annealed at 950 deg. Cent. for 1 r and furnace cooled. 


Durville ...) OHK | 23-4 39-7 20 
Direct OHL 21-6 | 37-5 16 
1 
Durville .... OHP | 19-7 35-6 ape 
Direct OHQ | 18-2 34-6 | 22 
Durville ...| OJA | 19-3 36-5 23 
Direct ...| OJB | 18-6 34-7 } 21 
| | | 
Durville ...|) PXL | 27-9 | 47-7 | 15 
Direct PXM | 27-5 46-0 | 18 


' i i 


Normalised at 850 deg. Cent. for 15 min. and air cooled. 


Durville ...| OHK | 27-0 | 43-8 1 47 
Direct OHL | 25-9 41-4 } 15 
j | ] 
Durville ..., OHP | 22-2 38-6 24 
Direct OHQ | 21-8 38-1 23 
Derville 2 1 O84 23-3 39-7 | 99 
Direct OJB 21-7 QPOP aN, pang 
Durville ...| PXL | 33-7 53-8 16 
Direct ...| PXM 32-9 49-9 24 





! 


Quenched from 850 deg. Cent. in water and tempered at 650 deg. C. 














Durville .... OHK 43-1 52-6 14 
Direct OHL 37-8 48-0 13 
Durville ...| OHP 35-5 46°5 14 
Direct OHQ 33-7 45-5 9 
Durville .... OJA 38-6 48-0 ll 
Direct OJB 36-9 47-4 12 
Durville ...| PXL 47-2 55-1 19 
Direct PXM 46-4 52-9 17 





superior surface quality, are required. The process is 
unlikely to be of use in the manufacture of large 
ingots of the lower-quality steels, if only on account 
of the practical difficulties involved. Castings as 


Position of Test-Piece in Ingot. 
Fic. 8 





as to result in increased turbulence or to require a 
high casting temperature. 








The Inland Transportation 
Question 


Towarps the end of last week a summary of the 
report of the Transport Advisory Council upon the 
proposals of the railways with respect to the con- 
veyance of merchandise by rail was issued by the 
Railway Companies Association. The report is pre- 
ceded by a preface and concludes with an epilogue 
called “The Next Step.” The body of the report 
summarises the recommendations of the T.A.C. We 
reprint below the preface and the epilogue. Between 
them they contain the substance of the whole matter. 





The report which the Transport Advisory Council 
has submitted to the Minister of Transport marks the 
beginning of an important epoch in the history of our 
national transport. It is a decisive step towards a 
co-ordinated system of national communications. 
The first stage was the period of railway monopoly, 
which came to an end with the perfecting of the 
internal combustion engine. To this period of 
monopoly can be traced back all the restrictions 
which were laid upon the railway industry. The 
classification of railway rates, for example, had its 
beginnings in the canal and turnpike charges, and the 
obligation to publish rates and schedules went back 
to a railway Act of 1873. When the railways were 
amalgamated into four main line groups by the Rail- 
ways Act of 1921 the railway monopoly was already 
threatened, but although the old forms of railway 
control were modified they were nevertheless retained. 
Under this Act a new and more complicated system of 
charges and of classification of goods was devised, 
but by the time it came into operation (in January, 
1928) the situation had been entirely transformed by 
the rapid growth of motor transport. The 1921 Act 
thus perpetuated restrictions applicable to a railway 
monopoly at precisely the moment when the monopoly 
had disappeared. 

The second stage was therefore a period of chaos 
and waste in the national transport system. Faced 
with new competition which the statutory regulations 
prevented them from meeting adequately, the railways 
from 1928 onwards saw their annual revenues con- 
sistently below the level which was stipulated by the 
1921 Act as a reasonable one. Year by year they 
found that it became increasingly difficult to obtain 
the volume of traffic necessary to enable the railway 
machine to function adequately. In July, 1937, the 
report of the Transport Advisory Council on service 
and rates recommended certain legislative steps to 
be taken towards the creation of an orderly rates 
system for the road industry which, if they had been 
implemented, would have gone some way towards 
rectifying the position. However, no practical 
advance was made in this direction and by the end of 
1938 the railways realised that under prevailing 
statutory regulations there was no prospect of their 
ever earning a revenue which would enable them to 
develop and play their full part in the nation’s trans- 





port system. They did not suggest that there had 
been any recent marked acceleration of their losses 
of traffic in 1938, but this year of bad trade served to 
show up the serious cumulative effect of past losses. 

In fact, a position was rapidly arising in which, so far 
from being a self-supporting asset to the nation, the rail- 
ways were likely to require considerable financial 
assistance from the State or default in the performance of 
their national services. 

In November, 1938, the railways submitted to the 
Minister of Transport a memorandum setting forth 
the reasons why they should be given immediate 
relief from existing statutory regulations. The 
Minister of Transport referred the railway memo- 
randum to the Transport Advisory Council for its 
urgent consideration. In doing so, the Minister 
stated that he inclined to the view that in existing 
circumstances there was prima facie a case for some 
material relaxation of the existing statutory regula- 
tions provided that due regard was paid to the ulti- 
mate objective of the co-ordination of all forms of 
transport. The Council fully appreciated the urgency 
of the problem and reported to the Minister early in 
April, 1939. 

The report of the Council should, if implemented by 
legislation, mark the close of the period of chaos and 
waste in the national transport system. 

The keynote of the Council’s report is the need for 
proper co-ordination of all forms of transport. The 
urgency of this problem has, indeed, become a matter, 
not of controversy, but of general agreement. On 
every ground of national economy and efficiency it is 
clear that co-ordination has become essential. The 
grave emergency in which Britain finds herself to-day 
only serves to emphasise the vital importance of a 
transport system which avoids overlapping and 
waste. It is of the highest importance to the nation 
that the whole of its resources, every penny of its 
capital, and the work of every one of its citizens, 
should be directed towards securing the maximum of 
efficient production. So long as the transport system 
remains in a disordered condition, millions of pounds 
and the work of thousands of men are not being used 
to the best advantage of the State. It is vital that 
there should be in such times a thoroughly efficient 
and co-ordinated system ready to meet whatever 
demands may be made on it, be it the evacuation of, 
women and children from threatened areas, the distri- 
bution of food, the movement of troops, or the trans- 
port of munitions. The position in which the railways 
have found themselves in recent years is such that it 
is fast becoming impossible for them to continue to 
provide the service which the interests of the nation 
demand from them. 

At the suggestion of the Transport Advisory 
Council the railways entered into discussions on the 
subject of their claims for derestriction with repre- 
sentatives of other forms of transport and various 
interests representing all classes of traders. It will be 
readily understood that the subject was one full of 
controversial issues. At first the nature of the con- 
flicting interests involved gave little hope that any 
appreciable measure of agreement could be reached. 
However, the persistence and conciliatory spirit 
displayed by the parties, backed by the willingness of 
the railways to offer the fullest possible safeguards to 
the trading public, resulted in the achievement of a 
far greater measure of agreement than might have 
been expected—indeed, in a virtually unanimous 
report. It was found possible for joint memoranda 
to be submitted to the Council by the railways and the 
representatives of all other interests concerned, except 
in the single case of the coal-mining industry. In 
this connection the view of the Council in its report 
to the Minister is worth recording: ‘‘ We are of the 
opinion that the general proposals we make for the 
protection of trade and industry should provide a 
reasonably satisfactory measure of protection also for 
the coal-mining industry as regards both its export 
and its inland trade.” 

After four months’ intensive inquiry during which 
memoranda and oral evidence were received from 
traders, from industry generally, and from all forms 
of transport, the Council prepared a report for sub- 
mission to the Minister of Transport which, if imple- 
mented by legislation, should enable the second stage 
in the history of the national transport system, the 
stage of waste and inefficiency, to be finally closed. 

The Council’s report is divided into four parts :— 


Part I deals with the terms of reference, the pro- 
ceedings, and memoranda submitted ; 

Part 2 describes the nature, origin, and purpose 
of the existing statutory regulations ; 

Part 3 sets out the recommendations which the 
Council makes for the amendment of the law, 
notably the Railways Act, 1921, and the Road and 
Rail Traffic Act, 1933, and for the protection of 
trade and industry ; and 

Part 4 contains proposals for the protection of 
other forms of transport and of docks. 

These recommendations are briefly as follows:— 


(a) THe Ratways AND TRADE AND INDUSTRY 


First, the provisions relating to classification of 
merchandise and standard charges should be repealed. 
The railways will naturally retain a voluntary system 
of classification of goods for their own convenience and 
that of their customers. But the form in which it is 
kept will be free from the present rigid legal restric- 
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tions. There will be more flexibility, and, above all, 
there will be an end of the infinite complications 
which arise out of the fixing of standard charges 
based on the present classification. 

As a natural consequence, the provisions relating to 
exceptional rates and agreed charges should also be 
repealed. At present, the railways are obliged to seek 
the permission of the Railway Rates Tribunal before 
they can charge a rate which is more than 40 per cent. 
below the standard rate, to report to the Minister of 
Transport all exceptional rates, and to advertise 
particulars of ail proposed “‘ agreed charges,”’ and 
then seek the approval of the Tribunal at a public 
hearing. These regulations, which apply to no other 
form of transport (except, to a very limited extent, 
canals), are a cumbersome handicap to the railways, 
and the Council now recommends their repeal. 

Since the present rate-fixing system should be 
repealed, the provisions under which the Railway 
Rates Tribunal are under legal obligation to adjust 
rates so as to ensure, if possible, a standard revenue 
become inappropriate and should be repealed. The 
Council also recommends the repeal of the existing 
laws on the subject of undue preference. The objects 
which were aimed at by these provisions are fully 
secured by the new machinery which has been devised 
during the negotiations between the railways, other 
forms of transport and trade and industry generally, 
the adoption of which is recommended by the Council. 

This machinery falls under two heads, the first 
being legal in character. This provides that railway 
charges must be “reasonable,” and if a trade con- 
siders that a charge is not reasonable, he can refer it 
to the Railway Rates Tribunal, who will then fix 
what it considers to be a reasonable charge. In 
deciding whether or not a charge is reasonable, the 
Tribunal will have to take into account :— 


(a) Whether or not the charge is detrimental to 
to public interest ; 

(6) Variations in the value of currency ; 

(c) The cost of affording the service which is 
being charged for ; 

(d) The existence of alternative methods of trans- 
port for the service in question, and the charges 
made by such alternative methods ; 

(e) The effect of the charge on the financial 
position of the parties concerned, either generally 
or individually ; ¢ 

(f) The charge made to other traders for the 
carriage of like merchandise if it affects the trader 
involved. 


The second part of the machinery, which will come 
first in point of time, is more commercial and affords 
an opportunity for dealing with railway charges on a 
footing of friendly discussion. This proposal is for 
regular periodical meetings between the railways and 
the representatives of trade and industry for the 
purpose of discussing matters of common interest, 
including railway charges. Any general increases of 
charges which the railways consider necessary will be 
discussed at these conferences before notice is given 
by the railways of their intention to make the 
increases. Further, any alteration of an individual 
charge may be discussed at a conference. These 
periodical conferences, it is hoped, will not merely 
prevent friction between the railways and both trade 
and industry as a whole and individual traders, but 
must tend towards a better degree of co-operation, 
resulting in greater national efficiency. It should be 
noted that individual traders will be able, either 
directly or through an appropriate trade association, 
to raise any matter which may be in dispute, and have 
it thoroughly discussed. 

Thus the fullest possible safeguards are afforded to 
traders by this new machinery to ensure that any 
change in rates made by the railways shall be both fair 
and reasonable. The Council’s recommendations, 
while breaking down the rigid restrictions under 
which the railways have so far laboured, have at the 
same time preserved every feature of railway legisla- 
tion which under present conditions is of value in the 
protection of the community. 


(6) THe Rar~ways AND OTHER Forms oF TRANSPORT 


The report also contains various recommendations 
on the relationship between the railways and other 
forms of transport. These recommendations are in 
the main also based on the agreements reached 
between the representatives of the various interests 
concerned as a result of the negotiations which have 
been carried on in recent months. 

The fundamental feature of the agreements between 
railway and road interests is the provision for con- 
sultation on matters affecting both parties, including 
the free discussion of difficulties and the considera- 
tion of constructive measures. With this aim, a 
consultative committee has already been set up with 
the title “« Road and Rail Central Conference,’ which 
will consider the principles on which voluntary agree- 
ments can be entered into between rail and road 
regarding the charges to be made for the carriage of 
goods, either generally or in particular cases. It is 


intended that on this basis agreements shall be 
entered into specifying in respect of the carriage of 
all or any particular class of goods, the conditions 
under which the goods are carried, the charges to be 
made, and the places where these conditions and 
rates apply. It is pointed out that this does not 
necessarily mean that the same charge will be made 





by both road and rail for corresponding services, but 
that rates will be correlated and each form of trans- 
port will make the charge appropriate to its service. 

Owing to the large number of operating units in 
the road haulage industry, it would be difficult to rely 
on voluntary observance of any agreement on rates, 
especially by those not parties to it, and it is therefore 
recommended, on the suggestion of the road haulage 
industry, that observance of these agreements must 
be legally enforceable. It is also recommended that 
any such agreement should be discussed at the 
periodical conference between the railways and the 
representatives of any branch of trade or industry 
which may be concerned. Provision is made that 
agreements between road and rail interests shall be 
subject to the approval of a tribunal. 

With regard to canals, since some of the statutory 
regulations applicable to railways apply also to canals, 
any relaxations granted to the railways should be 
extended to the canals. In that case, the powers of 
the Railway Rates Tribunal to decide on the reason- 
ableness of railway charges would be extended to 
canals also. Furthermore, the negotiations between 
the railway and canal interests have resulted in a 
joint memorandum which contemplates the conclu- 
sion of a voluntary agreement between them on a 
wider basis than their existing agreement. 

Similar joint memoranda have been agreed by the 
railways and the representatives of coastwise shipping. 
Provision is made for regular conference arrange- 
ments between the two interests, and also for con- 
sultation on any question which may affect coastwise 
shipping as a result of discussions between the road 
and rail interests. It is recommended that the closest 
contact should be maintained between all forms of 
transport, pending the setting up of more general 
machinery, and it is believed that this can be achieved 
by the recommendations and agreements already 
made. 


RaILWwAys AND LABOUR 


For the protection of labour it is recommended 
that in the event of railway costs being increased 
by the granting of improved remuneration or con- 
ditions of employment, the Railway Rates Tribunal 
shall not be permitted to question the propriety of 
such improvements. The Tribunal must determine 
whether or not a charge is reasonable on other grounds. 

As an overriding safeguard, the Council has recom- 
mended that any Act that may be passed as a result 
of its report should be limited in its duration to a 
period of not more than five years or such shorter 
period as may be necessary to establish such a degree 
of co-ordination as will avoid unnecessary over- 
lapping of services and uneconomic competition. 


aK x * * 


It will be seen from this summary of the Transport 
Advisory Council’s report that a great deal more has 
been achieved than could have been expected when 
the railways first presented their claim last November. 
What was formulated as a measure of relief for the 
railways, has evolved into a definite and united 
approach on the part of all interests in the transport 
industry towards the co-ordination of their services in 
the public interest and for the public advantage. 

The ultimate aim, which is the attainment of com- 
plete co-ordination, has been kept in mind throughout 
the various discussions. The machinery which has 
been described in this summary is a definite step 
towards a greater degree of co-ordination than has 
ever previously been contemplated. The machinery 
is, it is true, largely consultative, but it is none the 
less effective on that account. It indicates lines of 
development which are bound to be fruitful in the 
achievement of the ultimate aim—efficient co-ordina- 
tion of our national transport. 

Let it be repeated that as an overriding safeguard 
the Council recommended that any Act which may 
be passed as a result of the recommendations con. 
tained ih their report should be limited in its duration 
to a period of not more than five years or such shorter 
period as may be necessary to establish such a degree 
of co-ordination as will avoid unnecessary over- 
lapping of services and uneconomic competition. 

It is not merely that the Council recommends the 
abolition of out-of-date restrictions which cripple the 
efficiency of the railways. Equally important is the 
constructive side of the report, with its proposals for 
consultation between the different forms of transport, 
which will enable them by their own voluntary 
efforts to undertake the task of bringing to an end 
the present epoch of transport chaos and waste. The 
interest of traders will be fully safeguarded through- 
out, so that out of a plea for a ‘‘ Square Deal ”’ for the 
railways a ‘‘ Square Deal ”’ for all has finally emerged. 


THe Next Step 


The report of the Transport Advisory Council 
contains recommendations to the Minister of Trans- 
port, and through him to the Government, for the 
orderly planning of the great transport industries of 
the country on a new and national basis best suited to 
meet the modern requirements of the trading com- 
munity. These recommendations can only be imple- 
mented by legislation and this step is one of very 
great urgency. When Parliament has sanctioned the 
commencement of this new era in transport, practical 
advantage will immediately accrue to the country ; 





in the first place, the railways will be enabled to 
evolve with the other transport interests a logical 
system of charges to meet the needs of every branch 
of trade and industry ; and in the second place, the 
improved financial position of the railways will afford 
them an opportunity to initiate a comprehensive 
programme of improvement of their services both to 
industry and the travelling public. 

The economic advantages which are likely to result 
from such sound and well-reasoned proposals as are 
found in the Council’s report must be far-reaching. 
On the one hand, the railways in a healthy state will 
be able to continue their annual expenditure during 
periods of trade depression which will help to offset 
the reduced demands of British industry at such 
periods ; and, on the other hand, the greater effi- 
ciency which will result from the co-ordination of the 
country’s transport services will enable the com- 
munity to have its goods conveyed by the most 
efficient and expeditious means and at the lowest 
economic cost. 

Indeed, these recommendations, if implemented 
without delay by legislation, afford an opportunity 
for Great Britain to evolve the most efficient and 
comprehensive system of transport in the world. 








CREEP OF CABLE SHEATHING 


AmonG the many lines of research in the 
United States is that of creep and fracture of lead 
and lead alloys for the sheathing of electric cables. 
Studies of pressures set up in lead cable sheathing in 
service show that tensile bursting pressures of about 
200 lb. per square inch for short periods are frequent, 
and that even higher pressures sometimes occur. 
Tests have been made on the fracture of lead under 
long-continued load, and also on the effects of small 
rapid fluctuations of stress due to vibration, as well 
as on the comparative creep of tensile specimens of 
lead alloys with that of oil-filled sheathing under 
internal pressure. The trouble has become of increas- 
ing importance in recent years, due to the increase of 
voltage in current carried by such cables. Thus one 
company has found that while complete openings in 
the sheath caused an average of 0-3 openings per 
100 miles of 12-kV cable, this figure rose to 8-0 in 
66-kV cable. If the latter cable is heavily loaded 
soon after being laid the internal pressure may reach 
50 lb. to 751b. After a time the sheath is pushed 
out a little and the insulation loosens. In solid cable 
the pressure is below atmospheric pressure for about 
half the day, the sheath being then in compression. 
On release of load, the sheaths show appreciable 
elastic recovery. If the pressure on the oil in oil-filled 
cable is by hydrostatic head, the pressure will be 
constant, and with oil reservoirs 45ft. to 68ft. above 
the cable, the pressures are from .18lb. to 27 lb. 
This has caused some openings due to defects in the 
sheath, but with higher pressures the number of such 
openings has been much greater. It appears that in 
tensile tests the creep starts at a higher rate, but then 
slows down to a constant rate, to be followed by an 
increasing rate, which ends in failure. Creep resist- 
ance diminishes rapidly as temperature increases, 
while the rate of creep increases faster than the rate 
of temperature increase. The theory developed is 
that creep occurs in the atomically disorganised metal 
at grain boundaries, and also along planes of least 
atomic resistance within crystals. 








BOOKS OF REFERENCE 





Fowler’s Architects’, Builders’, and Contractors’ Pocket 
Book. Second edition. Manchester: Scientific Publishing 
Company, 53, New Bailey Street. Price 5s. 6d. net.—The 
new edition of this handbook retains the principal features 
of the first edition, which have been revised and brought 
up to date where n . It has been divided up into 
eight main sections, the first of which deals with weights, 
measures, tables, mensuration, geometry, chemistry, &c., 
as applied in the trades. The three following sections deal 
in some detail with the work and materials of the building 
trades and other sections cover sanitation, water supply, 
heating, lighting, acoustics, surveying practice, iron and 
steel, reinforced concrete, &c. The book concludes with 
particulars of building by-laws and regulations, scaffold- 
ing and cranes. A comprehensive index simplifies con- 
sultation of the book’s contents. 


Directory of Shipowners, Shipbuilders, and Marine Engi- 
neers, 1939. London: The Directory Publishing Com- 
pany, Ltd., 33, Tothill Street, S.W.1. Price 20s. net.— 
The thirty-seventh edition of this reference book of the 
shipbuilding, shipping, and marine engineering industries, 
which is compiled under the direction of the editor of the 
Shipbuilding and Shipping Record, has been thoroughly 
revised and brought up to date. The changes which have 
recently taken place in the industry have been noted, and 
in the case of foreign firms, where considerable divergence 
of opinion often exists as to the keywords of the titles, the 
commonest in use have been employed, in addition to the 
full titles of the companies. The handy size of the book 
and the very complete information given as to the Govern- 
ment Departments, classification societies, ships in com- 
mission, and the personnel of the shipping industry and 
the firms engaged in shipbuilding and marine engineering 
industries make this directory an indispensable companion, 
both for the desk and when travelling. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
Our Steel Trade with Brazil 


The Report on Economic and Commercial 
Conditions in Brazil, from October, 1937, to December, 
1938, published by H.M. Stationery Office, price 2s. net, 
shows that the total of iron and steel manufactures 
imported into that country in 1937 was 183,749 tons, com- 
pared with 126,996 tons in the previous year. The imports 
during 1937 of bars, rods, plates, sheets, tubes, pipes, 
structural iron and steel, pig iron, and puddled iron 
increased by 44-7 per cent., in comparison with the ship- 
ments during 1936. British manufacturers, however, 
were unable to maintain their share of the local market 
and only secured 7:3 per cent. of the 1937 total, compared 
with 8-7 per cent. during 1936. The Report gives some 
explanation of this decline and points out that the com- 
pensation system of trading, together with, it is believed, 
lower producing costs, enabled German manufacturers to 
undercut the British makers’ quotations for iron and steel 
by amounts ranging from 10 per cent. to 55 per cent. In 
the case of common carbon steel supplied in rounds, 
squares, and octagonal sections, tool steel in rounds and 
squares, and round and hexagonal sections with hollow 
core, German prices were approximately 37 per cent., 
11 per cent., and 12 per cent. cheaper than their British 
competitors. German quotations for high-speed steels 
were about 13 per cent. below the British prices, but, says 
the Report, “it is in cast steel twist drills and the like 
that the difference between German and British prices 
become most accentuated.” Quality, it adds, is a secondary 
consideration, and although discounts and times of 
delivery offered by British and German suppliers are more 
or less identical, producers usually place their orders with 
Germany on account of price unless the customer particu- 
larly specifies British goods. Great Britain, however, is 
still the chief source of supply for special alloy steels, for 
which there is a limited but useful market. During 1937 
German imports of iron and steel totalled 82,837 tons, com- 
pared with 79,345 tons in 1936. Belgium sent 44,870 tons 
in 1937, against 14,046 tons in the previous year, and the 
United States 32,304 tons, against 13,753 tons in 1936. 
The British total of 13,503 tons in 1937 compares with 
11,060 tons in the previous year. The Brazilian pro- 
duction of pig iron and steel and rolled iron and steel 
increased considerably in 1937 compared with 1936, and 
the Companhia Siderurgica Belgo-Mineira, of Monlevade, 
inaugurated two new furnaces, each capable of producing 
40,000 tons of steel per annum, and it is the intention of 
the company to instal two more furnaces of the same 
capacity in 1939. The mainstay of the Brazilian steel 
industry is the production of bars and rods for ferro- 
concrete work. 


The Pig Iron Market 


The situation in the pig iron market has not been 
greatly changed by the announcement regarding the prices 
which will rule after June 30th until the end of October. 
The reduction in the quotation for hematite pig iron was 
not altogether unexpected. The position in this depart- 
ment bas been unsatisfactory since the autumn of last 
year, and although the demand has increased considerably 
since the end of February, it has not been sufficient to make 
any impressive inroad into the heavy stocks in the pro- 
ducers’ hands. Many consumers entered 1939 with con- 
siderable arrears against contracts, and even if these have 
been overtaken the stock position appears to be a source of 
anxiety to the makers. It is expected, however, that the 
drop of 5s. will be sufficient to stimulate buying to an 
extent which will lead to the liquidation of the stocks. The 
price of basic iron remains unaltered and this should be 
satisfactory to the stéel trade as a whole, since in spite of 
the considerable increase in the demand during recent 
weeks it indicates that progress has been made in the 
stabilisation of costs of production. Consumers, however, 
are perturbed at the possibility of a shortage of this 
description later in the year. In the foundry pig iron 
market the demand for low-phosphorus pig iron leaves 
little to be desired and the price, which is uncontrolled, 
is gradually becoming firmer. The general quotation is 
now £5 10s. to £6 and a further advance would not be 
surprising. It is in the high-phosphoric grades that the 
unsatisfactory consumption is noticeable. Most of the 
makers are holding large stocks and although the demand 
has improved and there has been a fair amount of forward 
buying the tonnage passing into use remains disappointing. 
On the North-East Coast the intermittent production of 
one furnace is sufficient with the reserves in hand to meet 
all the market requirements. Local consumers are not 
well employed and the quantities going to outside districts 
are severely limited. In the Midlands interest is centred 
chiefly upon low-phosphoric iron and until there is a 
definite improvement in the light castings industry there 
is little likelihood of a change for the better in the position 
of the high-phosphoric grades. 


The Midlands and South Wales 


Great activity prevails in practically all the depart- 
ments of the Midland steel market. The works are expe- 
riencing considerable pressure from consumers urgently 
in need of material and are steadily increasing the amount 
of plant in operation. Business in joists and sections is at 
a high rate. The constructional engineering concerns have 
big contracts in hand and are likely to remain busy for 
some time. Many of them are engaged upon Government 
contracts and are expecting that fresh work will be given 
out shortly. As a result they are ordering freely and 
booking well forward. Lately there has been an improve- 
ment in the demand from this industry for thick plates, 
which for some time had been in lesser request than other 
descriptions of steel. Business in small sections is equally 
active and arises in part from the demand in connection 
with A.R.P. work. As a consequence the re-rollers are 
well placed as orders, but are finding difficulty in 
obtaining full supplies of semis. It is suggested that fresh 





supplies will arrive in a few weeks, but in the meantime 
it is probable that the stringency will become more pro- 
nounced. The scarcity is particularly noticeable in the 
case of sheet bars, and it is hoped that when the Con- 
tinental supplies ordered under the direction of the British 
Iron and Steel Federation arrive the makers will be able 
to increase their production of billets and so relieve the 
tightness in that department. Relief was expressed by 
users of billets and sheet bars that it has been settled that 
the prices will remain unaltered at £7 7s. 6d. and £7 5s. d/d 
respectively until the end of October. All the sheet mills 
in the Midlands are fully engaged bs a producing sheets 
for A.R.P. purposes. Recently orders have to be 
refused owing to the pressure of this demand, which is 
receiving a certain amount of priority. Commercial users 
are finding it difficult to get their orders accepted for 
reasonable delivery. The demand from the collieries for 
steel for maintenance work is unabated. Usually at this 
season of the year colliery requirements tend to slacken, 
but so far there has been no sign of this movement. Some 
of the works producing this class of steel have sold out for 
several weeks ahead. South Wales steel works are operat- 
ing practically at capacity and the demand for all descrip- 
tions of steel in most general use is steadily increasing. 
Constructional steel in particular is in heavy demand, 
whilst the shipbuilders’ and ship-repairers’ requirements 
are expanding. The tin-plate mills also are now working 
at about 65 per cent. of capacity and lately overseas orders 
have amounted to a considerable tonnage. The call for 
tin-plate bars has been so consistent that 91 per cent. of 
the steel furnaces in South Wales are now in operation. 


Scotland and the North 


Production is at a high level at the Scottish steel 
works and likely to remain so for some months. A con- 
siderable proportion of the orders in hand are on Govern- 
ment account or arise from rearmament work, and are 
accorded a certain degree of priority, with the result that 
some delay is taking place in satisfying ordinary com- 
mercial requirements. With the shipyards better 
employed than for many months past the steel works are 
receiving heavy specifications for ship plates and sections, 
and there is little doubt that this business will continue 
on a good scale for the remainder of this year. The works 
producing billets and sheet bars are being severely pressed 
for deliveries by consumers and are unable fully to meet 
the demand. Some anxiety is felt amongst consumers at 
the outlook with regard to their supplies of semis, but it is 
hoped that within a week or two arrivals from the Con- 
tinent will ease the situation. The constructional engi- 
neering industry in Scotland is busily engaged chiefly 
upon Government contracts and is taking large supplies of 
structural steel. In a number of cases contracts for 
delivery over the remainder of this year have been entered 
into and many firms have covered their requirements as 
far forward as can be estimated. The marine engineering 
shops are also well provided with orders and can look 
forward to many months’ uninterrupted work. The sheet 
makers are so busily employed upon Government A.R.P. 
orders that they are not anxious to secure ordinary com- 
mercial business, and their delivery dates for the latter 
are lengthening. In the Lancashire steel market satis- 
factory conditions continue to rule. The works are well 
supplied with orders and consumers report that delivery 
dates are being extended. Boiler and tank makers, who a 
short time ago were not well employed, are now sharing 
in the general rush of new business and can see their way 
ahead for several weeks. Recently constructional engi- 
neers booked some good contracts and their requirements 
against these will amount to a substantial tonnage. 
Specifications against existing contracts are also reaching 
the works in considerable volume. The wire makers are 
operating full time and have lately been in the market for 
good supplies of ordinary and special billets. On the North- 
West Coast all departments of the steel works are busy 
and regular operations are assured for a long period to 
come. So busy is the trade that the steel works will close 
down for only one day at Whitsuntide. 


Current Business 


The Stockton Rural Council has passed plans 
submitted by Head Wrightson Stampings, Ltd., for their 
new factory at Seaton, near West Hartlepool. Works 
buildings will be erected 250ft. in length and 66}ft. wide, 
and the area of the factory will be about 16,500 square feet. 
The company is expected to commence the production of 
aircraft and automobile components in August. Simon- 
Carves, Ltd., Cheadle Heath, Stockport, have secured a con- 
tract from William Baird and Co., Ltd., for a complete new 
plant for the manufacture of foundry coke, and special 
low-ash coke for use as electrodes in the aluminium 
industry. The contract comprises thirty Simon-Carves 
rich-gas “‘ Underjet ” coke ovens of the Otto type, divided 
into two batteries, one of twenty-three ovens for foundry 
coke, and the other of seven ovens for electrode coke. 
A coke-screening plant and a by-product plant of the 
indirect type will be erected on a new site, and the existing 


benzol-stripping and ~ammonia-sulphate plants will be. 


utilised in the new scheme. Another contract placed 
with Simon-Carves, Ltd., comprises extensions and 
improvements at the coking plant of Guest Keen Baldwins 
Tron and Steel Company, Ltd., Margam Works, South 
Wales. Fifty-four compound “ Underjet ”’ coke ovens 
of the Otto type will be built in one block to replace the 
existing battery, which is to be demolished. Owing to 
substantial A.R.P. orders, three sheet mills at Pontardawe, 
Swansea, have been reopened. Others are to be restarted 
in successive weeks until ten mills are in operation. 
Swan, Hunter and Wigham Richardson, Ltd., have 
received an order for a large passenger and cargo turbine 
liner from the British India Steam Navigation Company, 
Ltd. The Royal Mail Lines, Ltd., have given a contract 
to Harland and Wolff, Ltd., Belfast, for the building of 
four cargo vessels for their South American trade. William 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


Beardmore and Co., Ltd., Parkhead Forge, Glasgow, 
have secured an order for 500 steel axles for carriages 
and wagons from the Bombay Baroda and Central 
India Railway. The Oriental Steel Company, Ltd., 
of 14, Waterloo Place, London, 8.W.1, has changed 
its title to the British Sheet Trading Company, Ltd. 
A factory is in course of construction for B.S.A. 
Tools, Ltd., at Mackadown Lane, Marston Green, Bir- 
mingham. The company has also concluded arrangements 
for the manufacture in this country under licence of 
Landis grinding machines. A new company has been 
formed entitled the B.S.A. Grinding Machine Company, 
Ltd., which will manufacture B.S.A. centreless grinding 
machines and specialise in the output of precision grinding 
machines. The Department of Overseas Trade reports 
that the following contracts are open for tender :— 
Johannesburg Electricity Supply Commission: Three 
pulverised-fired boiler units, or three stoker-fired units 
(Johannesburg, June 16th). 


Copper and Tin 


There is no sign in the electrolytic copper market 
of a resumption of the active trading which for a short 
time followed the recent cut in prices. In this country 
and in Europe the demand is not unsatisfactory, but 
in the United States the volume of business has dwindled 
and the consumers there are pursuing a cautious policy. 
This may be partly the result of the rather uncertain 
price position. Most of the producers are apparently 
willing to accept 10c., but one large concern has been 
holding out for 10-25c. This irregularity has given rise 
to the belief that a further reduction in the official price 
may be made, and naturally buyers are not inclined to 
commit themselves. The general view is that consumers 
in the United States, in spite of the recent buying move- 
ment, are by no means well covered, and it is suggested 
that if the American domestic price were reduced to 
European parity it would lead to a revival of confidence 
and greater activity in the market. In Europe business 
has been irregular, but there has been some buying by 
Governments. Traders in some of the most important 
copper-consuming countries in Europe are in a difficult 
position, since whilst they want copper they have to 
restrict their purchases owing to the limited amount of 
exchange available. The London standard copper market 
has been characterised by a general lack of confidence, 
and with the exception of one or two tentative upward 
movements has been on the easy side. Speculative 
interest has been almost non-existent.... Prices in 
the tin market have been steady, and at times have 
shown a tendency to advance further, particularly when 
America has entered the market as a buyer. The demand 
for the metal for industrial purposes cannot be described 
as more than moderate, and confidence in the future 
appears to rest upon the American business situation. 
The improvement in the tin-plate trade may be taken as 
a favourable factor, but other industries in the United 
States do not seem to be in a particularly good position. 
The market, however, is very much in the hands of the 
International Tin Committee and the Buffer Pool, 
and whilst the quotation remains below the £230 level, 
at which it is understood the Pool will commence selling, 
it would take little in the way of a revival of confidence 
to raise the quotation. There is little speculative interest 
shown in this metal, and for the past week or two dealings 
appear to have consisted chiefly of covering against pur- 
chases by consumers. 


Lead and Spelter 


No development of importance has occurred 
in the lead market over the week. Prices have remained 
steady and the undertone is sound. In spite of a decline 
in the demand from certain directions, notably from the 
building trade, the volume of business in lead and lead 
products is well maintained. The cable makers in par- 
ticular continue to take considerable quantities, and 
although the lead pipe and sheet industry is not so busy 
as it was a few weeks ago the quantities going into con- 
sumption in the manufacture of these products is sub- 
stantial. A feature of the market, however, is the reluct- 
ance which consumers show to enter into forward pur- 
chases. It must be admitted that for the time being there 
is little inducement for them to cover future requirements, 
since there is plenty of lead available, and so far as can 
be seen there is not likely to be a shortage for some time. 
In these circumstances users probably think that they 
having nothing to lose by waiting. The market would 
probably present a stronger appearance if Continental 
requirements were to expand. The quantities passing 
into consumption in this direction are below the normal, 
and this means that there are larger supplies of lead 
available for the London market. It is expected, how- 
ever, that French requirements will increase later in the 
year as the result of the general improvement in the 
business situation in that country. On the other hand, 
the Spanish production may be expected to rise, and it 
has yet to be seen how much of this will be required for 
internal reconstruction and how much will be available 
for export.... Prices in the spelter market remain 
steady, although this is more the result of lack of interest 
than any other cause. There is an almost complete 
absence of speculation and the present level of prices is 
so low that no substantial downward movement can be 
expected, whilst at the moment the prospects of a rise 
seem remote. The industrial demand for the metal is 
lethargic, but considerable quantities are, of course, 
being used by the galvanisers in connection with A.R.P. 
shelters. Recently, however, there has been an improve- 
ment in the request for high-grade spelter which has been 
easily met. Shipments of spelter from the Continent 
are © ted to reach this country shortly, and there 
is plenty of metal about to meet all the needs of the 
market. 
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Current Prices for Metals and Fuels 





Makers’ official home trade price, per ton, delivered buyers’ stations, * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
from Associated British Steelmakers. {Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


PIG IRON. 


Home. 


(D/d Teesside Area.) 


Export. 
Foundry home prices, except for Scotland, less rebate of 5/-. 





N.B. Coast— £s. d. Se. dk 
Hematite Mixed Nos. ... 6 0 0... — 
Po me A tes te ee ae 515 0 
Cleveland— 
ie Saree Seen Tee Te Rel oe 
No. 3 G.M.B. 3 MAID. cs 5 0 0 
No.4 Foundry... ... 418 0 — 
Rashes scl eaworwst hy 6488 _ 
MrpLanps— 
Staffs— (Delivered to Black Country Station.) : 
North Staffs Foundry ... 5 1 0... ... as 
» Forge .. 418 Otof5 0 0 — 
Basic eR ee i, SE — 
Northampton— 
Foundry No.3... ... 418 6... ... - 
Wea) ik. BR 415 6tof417 6 —_ 
Derbyshire— 
PONG OS eae Ok a eee — 
mene ay | ee ae — 
ScorLanp— 
Hematite, f.o.t. furnaces 6 0 6 .. _ 
No. 1 Foundry, ditto ... 5 8 0.. - 
No. 3 Foundry, ditto BS bs... — 
Basic, d/d gE Ce, ore — 
N.W. Coast— (6 0 64d/d Glasgow 
Hematite Mixed Nos. ...-6 6 0,, Sheffield 
le ws Vy earn 
MANUFACTURED IRON. 
Home. Export. 
Zanos anp YORKs— £ «. a. oa; & 
Crown Bars tee ee AF cs 
Best Bars ‘~~ 2 2 Moe - 
MipLanpDs— 
Crown Bars ... ee) ae es — 
Marked Bars (Staffs) RS IS 8: = 
No. 3 Quality... ae eee os = 
No. 4 Quality... ae: ee ok a sith 
ScoTLanpD— 
Crown Bars a: i ee hee 12 5 0 
Best... OR OS? °O cx. 1215 0 
NE. Coast— 
Crewn Bars a ig Oe 2 5 0 
Best Bars shi. sings Ts we son 1215 0 
Double Best Bars . + 33, 6.0... 13 5 0 
NorTHERN IRELAND AND FREE StaTE— 
Crown Bars, f.o.q.... eee ces — 
STEEL. 
*Home. tExport 
LoNDON AND THE SouTH— Se. d: $a ~d; 
Angles eae 6". 10 0 0 
Tees... 2 .20..-¢., 1) 0 0 
Joists 10 10 6.. 10 0 0 
Channels... Pee - 1015 6.. 10 5 0 
Rounds, 3in. and up ARO: Bin25 11 0 0 
under 3in. Ti. 37-62... ll 0 0 
Flats, under 5in. Lh 37. 6f... 1, 0: -@ 
Plates, jin. (basis) 10 15 6... 10 2 6 
weve Dales Aires. 10 7 6 
és din. ... ik» 8: O54 10 12 6 
ea yin. ... 1110 6.. 10 17 6 
Un. jin. to and teil: 
6 Ib. per sq. ft. (8-G.)... 11 12 6 1112 6 
Boiler Plates, jin. 1113 ¢ 1112 6 
Nortu-East Coast— £. .ai.d, £ s. d. 
Angles 10 8 0.. 10 0 0 
Tees... ll 8 0O.. 11:30) @ 
Joists o's ©. 10 0 0 
Channels... 30 889 *:. 10 5 0 
Rounds, 3in. and up 2 - hs ll 0 0 
me under 3in. 11 15 Of... 2a. we 
Plates, jin. (basis) 10 10 6... 10 2 6 
me fein. ... .- 1015 6.. 10 7 6 
= din. ... £3. Qin B::, 10 12 6 
os ibs: 245, ey, Gulia, 10 17 6 
Un. fin. to and incl. 
6 Ib. per sq. ft. (8-G.)... 11 12 6... 11 12 6 
Boiler Plates, fin. we i Files It 12-6 
MIDLANDS, AND LEEDs anpD DistTRIcT— 
£ s..d. 2. ed. 
Angles 10 8 0O.. 10 0 0 
Tees... 1k B®: 3: ll 0 0 
Joists nO* 8: 2 10 0 0 
Channels... ot hete ae: tae... 10 56 0 
Rounds, 3in. and up Shs) OG ll 0 0 
“a under 3in. 11 16 Of... ll 0 0 
Flats, 5in. and under 31.25... OF... 11 0 0 
Plates, jin. (basis) 10 13 0O.. 10 2 6 
¥. fein. ... 10 18 0 10 7 6 
r fin. ... Bisi O 10 12 6 
Pe ib: O25'..  8 @ 1017 6 
Un. #10. to and incl. 
6 Ib. per sq. ft. (8-G.)... 11 12. 6 11 12 6 
Boiler Plates, jin. 1110 6 11 12 6 








STEEL (continued). 


*Home. tExport. 
Giascow anv Distrrict— £. a. d. £s. d. 
Angles 10:,.8..0... 10 0 0 
Tees... A: OO .. 11 0 0 
Joists 10 8 0O.. 10 0 0 
Channels... .. 1013 0.. 10 6 0 
Rounds, Sin. end ¢ up ae SOS 11 0 0 
” under 3in. 11 15 Of.. ll 0 0 
Flats, 5in. and under ... 11 15 Of.. as" 
Plates, jin. (basis) 10 10 6.. 10 2 6 
bec Mes cas 1015 6 10 7 6 
” tin. 11 0 6 10 12 6 
” yin. .. . il 5 6 10 17 6 
Un, jin. to and imal. 
6 Ib. per sq. ft. (8-G.)... 11 12 6 11 12 6 
Boiler Plates, jin. 88 11 12 6 
South Wares AREA— § «4. ae mF 
Angles 690.850... 10 0 0 
Tees... oS BRR Ota 11 0 0 
Joists... 2076; 6... 10 0 0 
Channels... 1013 0.. 10 6 0 
Rounds, 3in. and up ee... ioe 
» under 3in. 11 15 Of.. z's @ 
Flats, 5in. and under ... 11 15 Of.. ll 0 0 
Plates, jin. (basis) 1013 0.. 10 2 6 
a 1018 0. 10 7 6 
* tin. . Ln 10 12 6 
» ein. eee ee 10 17 6 
Un. fin. to and incl. 
6 Ib. per sq. ft. (8-G.)... 11 12 6 ... 11 12 6 
[RELAND—¥.0.Q.— Bg.rast. Rest oF IRELAND. 
8 iand £it. th. 
Angles .. 1013 0. 1015 6 
Tees... on BORD OR 1115 6 
Joists ot ere aS 10 15 6 
Channels... pte’ ace) Ge ME ns. ee 
Rounds, 3in.and up ... 1113 0.. 1115 6 
” under 3in. me: ye ae eS 12 2 6 
Plates, jin. (basis) - 1015 6.. 10 18 0 
Pe ee ey | ey te, eee ll 3 0 
” tin. ... ii RD BH Bs ll 8 0 
ow) “Bt decroe sr aeece.. 12 10 0 
Un. in. to fin. incl. ~ 3s. 11 12 6 


} Rounds and Flats tested quality ; cintashiel: 3s. less. 


OTHER STEEL MATERIALS 

Home. Export, f.o.b. 

Sheets. £ os. d. $ sapok 
11-G.and 12-G.,d/d 1315 0 11-G.to14-G. 11 5 0 
13-G.,d/d... ... ... 14 2 6 15-G.to16-G. 1115 0 
14-G. to 20-G.,d/d ... 14 10 0 17-G.to18-G. 12 0 0 
21-G. to 24-G.,d/d... 14 15 0 19-G.to20-G. 12 5 0 
25-G. and 26-G.,d/d 1510 0 21-G.to22-G. 1217 6 





South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 

The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton 
lots to 10-cwt., £2 per ton extra. 


Galvanised Corrugated sheets, basis 24-G.— 


Home. &: as. d. 
4-ton lots and up ... 17 5 0 
2-ton to 4-ton lots 17 12 6 
Under 2 tons 18 17 6 


Export; India, £15 158. c.i. ‘fs Irish “webs State, £17 5s., 
f.o.qg.; General, £15 15s., f.0.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. 
Tin-plate Bars, d/d Welsh Works, £7 5s. 


BrLtLEtTs—100-ton lots and over, 35 to 100 tons, 5s. extra; less 


than 35 tons, 10s. extra. £ s. d. 
Soft (up to 0-25% C.), untested ye Fee 
tested ... 712 6 
Basic (0- 33% to 0- 41% C.) gO15 717 6 
» Medium (0-42% to 0- 60% C.)... 810 0 
» Hard (0-61% to 0-85% C.) 900 
” »  (0-88% to 0-99% C.) 910 0 
= » (over 0-99% C.) 10 0 0 
Rails, Heavy, 500-ton lots, f.o.t. 910 0 
» Light, f.o.t.... Seotlas 810 0 
FERRO ee 
Tungsten Metal Powder 4/9} per Ib. (nominal) 
Ferro-Tungsten ... 4/8 per lb. (nominal) 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £23 10 0 7/6 
+ * 6 p.c. to 8 p.c. ... £23 5 0 7/6 
So »  8p.c.tol0p.e. ... £23 5 0 7/6 
- bs Max. 2 p.c. carbon ... £36 0 0 11/- 
” ” » lp.c.carbon ... £38 5 0 11/- 
” ” » O-5p.c.carbon £41 0 0 12/- 
»  carbon-free 10d. per Ib. 
Metallic Chreiaiim 2/5 per Ib. 


£16 15 0 home 
£12 10 Oscale 5/- p.u. 


Ferro Manganese (loose), 76 p-c. 
» Silicon, 45 p.c. to 50 p.c. 





és 6° TE Powis £17  Oscale 6/- p.u. 
» Vanadium... 14/- per lb. 
» Molybdenum ies 4/10 per lb. 5/- forward 
Titanium Port freo) 9d. per Ib. 
Nickel (per ton) . tes £185 to £190 per ton 
Cobalt ... se 8/6 to 8/9 per Ib. 


NON-FERROUS METALS. 


(Oficial Prices, May 24th.) 
CoprER— 
-  Nerepeatdd pee £41 2 6tof4l 5 O 
Three Months ... £41 10 Oto £41 ll 3 
Electrolytic i ‘ £46 15 Oto £47 15 0 
Best Selected Int, ai Bir- 
mingham ; ‘ £47 10 0 
Sheets, Hot Rolled £78 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 12}d. 123d. 
»  Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 0 0 
Home. Export. 
Tubes, Solid Drawn 2/1 Alloy Ligd. 11}d. 
»  Brazed 134d. 13}d. 
Tin— 
Caabisaicen: <iz . £226 0 Otot226 5 0 
Three Months ... . £223 15 Oto £224 0 O 
SPELTER— 
Gein. kha £13 17 é6to £13 18 9 
Three Months ... £13 18 9tofl4 O O 
Leap— 
> RARER apie £14 6 3tofl4 7 6 
Three Months ... £14 10 Oto£l4 ll 3 
Aluminium Ingots (British) ... £94 (net) 
FUELS. 
SCOTLAND 
LANARKSHIRE— 

(f.0.b, Grangemouth)— Export. 
Navigation Unscreened 18/— to 18/6 
Hamilton Ell 17/6 
Splints 18/6 to 19/6 

AYRSHIRE— 

(f.0.b. Ports) — 

Steam... 17/- to 17/3 
Fi@resHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam . oul 17/6 to 18/- 
Unscreened Navigation 18/6 
LotTHtans— 
(f.0.b. Leith) — 
Hartley Prime 18/- 
Secondary Steam ... 17/6 to 18, 
ENGLAND 
SournH YorksHrre, DoncasTER— 
Steam Hards... 19/— to 20/- 
Washed Smalls 16/- to 17/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 19/- 
» Second... 18/— to 18/3 
» Best Small... 15/6 
Unscreened phe 17/- to 18/- 
DourHAM— 
Best Gas... ... 18/9 
Foundry Coke 27/- to 28/- 
CarRpIrF— SOUTH WALES 
Steam Coals : 
Best Admiralty Large ... 23/6 
Best Seconds... ... ... 23/- to 23/6 
Best Dry Large 23/— to 23/6 
Ordinaries 23/- 
Bunker Smalls 16/- to 17/6 
Cargo Smalls ... 15/- to 15/6 
Dry Nuts 27/6 to 28/- 
Foundry Coke 31/- to 42/6 
Furnace Coke 29/- 
Patent Fuel ... 25/6 
SwaNnsEA— 
Anthracite Coals : 
Best Large ... 36/- to 38/— 
Machine-made Cobbles... 41/- to 45/6 
Nuts a 40/+ to 45/- 
Beans 33/- to 38/6 
Peat a" 67: 26/- to 30/- 
Rubbly Culm... 15/- to 16/- 

Steam Coals : 

Large Ordinary 22/6 to 24/6 


FUEL OIL. 
Inland consumption : contracts in bulk. 


Exclusive of Government tax of ld. per gallon ; and 9d. per 
gallon on oil for road vehicles. 





Ex Ocean Installation— Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil 44d. 
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French Engineering Notes 
(From our own Correspondent in Paris) 
Labour Stability 


A YEAR ago it would have been regarded as out 
of the question that the working week should be increased 
from forty hours to forty-five and even to sixty when 
required by the necessities of production. All workers 
now accept these new conditions without demur. Theories 
of shorter hoursand’higher pay have gone by the board, 
and statistics of production show an important increase 
in all industries. Nevertheless, there is simmering dis- 
content among some of the unions where extremists 
are endeavouring, by their classic methods of assimilation, 
to obtain control and return to attacks on the longer 
working hours, but the men are satisfied with things as 
they are, and their leaders are taking measures to keep 
extremists in an inoffensive minority. Even in the 
C.G.T. the membership losses were so heavy after the 
abortive strike of last November that it can now be said 
to have no influence over the men, and this confederation 
of unions finds that its own safety lies in setting up a 
barrier against extremist activities. The rights of workers 
have been made sufficiently clear by arbitration awards 
based upon laws governing employers and labour. A recent 
award over a dispute for reinstatement of men who had 
been dismissed after a strike last year confirms previous 
decrees to the effect that employers have the right to 
refuse reinstatement of men who were dismissed for 
actively taking part in illegal strikes; that is to say, 
strikes that are not preceded by the procedure of con- 
ciliation and arbitration. Circumstances in which strikes 
come within the law are rare. It is only in serious cases 
that men who broke collective contracts by striking and 
were dismissed with the loss of rights to unemployment 
benefit have not been reinstated, for when the hours of 
work were increased in order to facilitate production for 
national defence the great majority of the men were 
reinstated with their full privileges under collective con- 
tracts. Work is proceeding smoothly, and the men’s 
leaders affirm that extremists must be eliminated from 
unions and that labour must work in collaboration with 
employers. Probably nowhere have employers done so 
much for the men, whose condition, if changed at all, could 
not be changed for the better, and the idea of collaboration 
has become so general that there is no reason for any 
conflict that cannot be settled amicably by arbitration. 

North Atlantic Air Services 

The “ Lieutenant de Vaisseau Paris ”’ has success- 
fully accomplished its experimental flight between 
Biscarosse and New York by way of the Azores. This 
seaplane will probably undertake the remaining flights 
authorised during the next two months in preparation for 
flights to be made, by the three Farman land planes which 
are to be delivered to Air France Transatlantique during 
the summer. These machines will have a range of 5000 
miles and are intended to fly directly between France and 
New York, but it is desired to make the preliminary flights 
with an intermediate landing at the Azores, where, how- 
ever, the company has not yet obtained permission to lay 
out a ground. It is therefore by no means certain that the 
Farman land machines will be able to start a postal 
service this year, which the company is anxious to do as 
an indication that a real and useful start has been made. 
The machines are a development of seaplanes of the same 
make, with four engines of 1000 H.P. and capable of flying 
the distance with a load of half a ton at a cruising speed of 
186 miles an hour. The object of trying out land planes 
for the service is to cover a longer range and start and land 
at cities away from the seaboard. The machines are 
lighter than seaplanes carrying the same loads and should 
be more eqonomical in service. They are, however, to be 
flown as an experiment for the carriage of mails, and the 
passenger traffic will be undertaken by seaplanes, the 
first of which is the Latécoére “‘ Ville de Saint Pierre,” 
which is now completing its trials. The machine is on the 
model of the “‘ Lieutenant de Vaisseau Paris.”’ Seaplanes 
under construction are the 40-ton Potez with a range of 
3725 miles and a cruising speed of 186 miles; the 66-ton 
Lioré-Olivier, with a speed of 200 miles; and the 66-ton 
Latécoére, with a speed of 217 miles. They all have six 
engines ranging from 930 to 1400 H.P., and each will 
carry twenty passengers. It is not expected that the 
passenger service between France and New York will be 
started in less than two years. 

Paris Omnibuses 

A committee of traffic co-ordination was con- 
stituted by decree towards the end of last year to deal 
with the traffic problem in the department of the Seine, 
where the public services are a heavy burden on municipal 
finance. The Metropolitan Railway and omnibus services 
are exploited by companies under concession from the 
General Council of the Seine, which guarantees them a 
specified minimum return on their capital. Both of these 
services have always been run at losses, which amount 
approximately to 200 million francs a year for the Metro- 
politan and 100 millions for the omnibuses. Increases of 
passenger fares had an effect contrary to what had been 
expected, and in the case of omnibuses it was deemed 
prudent not to apply the second instalment of an 
advance that was due last month, the first of which was 
put in operation at the beginning of the year, with the 
result that there was a@ serious fall in the number of 
passengers carried. Sornething must be done to make the 
services self-supporting. Furthermore, the omnibus 
service is a factor in the Paris traffic congestion, so that 
the committee of co-ordination had every interest in 
suppressing lines that were hopelessly deficient in receipts 
where the traffic could be handled by the Underground. 
This does not affect private interests, sinee both services 
are departmental undertakings. Recently seventeen 
lines were suppressed, and omnibuses on others have now 
been withdrawn, with the result that more traffic is 
diverted to the Metropolitan. A further economy is being 
made by suppressing the regulation halts of omnibuses. 
Omnibuses will only stop at these halts when signalled 
by passengers. It is affirmed that this suppression of 
unnecessary stoppages will realise an economy of more 
than three million francs a year. 





British Patent Specifications 


When an @ tion is icated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
le. each. 

The date first given is the date of j 
at the end of the abridgment, is the date of 
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ion ; the second date, 
the acceptance of the 





STEAM GENERATORS 


503,433. November 3rd, 1937.—VapouR GENERATORS WITH 
Vaporisinc TUBES AND SUPERHEATERS, Babcock and 
Wilcox, Ltd., of Babcock House, Farringdon Street, 
London, E.C.4, and Frederick Sidney Tollow, of the com- 
pany’s address. 

This invention relates to vapour generators with vaporising 
tubes and superheaters, an object being the provision of compact 
and efficient generators with provision for the regulation of 
me nee and of construction well adapted for use when a 
substantial degree of superheat is required. In the drawing 
the transverse bank of vaporising tubes A extends across the 
opening at the top of the furnace. The space above the bank 
of vaporising tubes is divided into a plurality of passes, including 
three main B, C, and D, the first and last of which are 
arranged for upward flow of the products of bustion from 
the furnace and accommodate superheating surfaces E and 
economiser surface F, both of conventional tubular return-bend 
loop construction. A by-pass G, suitably dampered at H, is to 
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one side of pass B to permit regulated diversion of part of the 
heating gases from the superheating surface E, the two streams 
of gases combining in the space above the by-pass G prior to 
descending through the intermediate pass G and turning into 
pass D for upward flow therethrough. In operation, the furnace 
gases, after flowing across the transverse bank of vaporising 
tubes, flow through the pass B containing the superheater or 
partly through that pass and partly through the by-pass G. 
In the latter event, the two gas streams recombine in the 
space above the by-pass, and turning into the vertical bank of 
tubes I pass downwardly through the second pass C and flow 
out of the bank of tubes and upwardly through the third pass 
D over the surfaces of the economiser F. It will be seen that 
the whole of the gases flow both over the vertical bank of 
generating tubes and over the economiser, so that the space 
available and the heating surfaces are fully utilised. The bank 
of tubes, moreover, cools the gases sufficiently to avoid vaporisa- 
tion in the economiser. Regulation of superheat is simply 
controlled by operation of the dampers. Various modifications 
of the arrangement are given.—April 6th, 1939. 


TRANSFORMERS AND CONVERTERS 


503,531. October 7th, 1937.—MertTan Varour E.ecrric Con- 
VERTERS, The General Electric Company, Ltd., of Magnet 
House, Kingsway, London, W.C.2; and Enrico Gallizia, of 
The General Electric Company, Ltd., Engineering Works, 
Witton. 

A metal-clad vapour electric converter constructed in accord- 
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ance with this invention comprises a cylindrical part A with the 
usual condensing chamber B and with a number of side arms in 
which are housed the anodes. Both the sides of the cylindrical 
part A and the sides and the major portion of the top of the 
condensing chamber B are provided with a jacket C, between 





which and the external surfaces of the part A and condensing 
chamber B air may be driven by a fan or blower D, the walls of 
the converter and/or the jacket C being provided, if desired, with 
fins or vanes. Automatic means may provided for starting 
and stopping the fan in on, for example, the tem- 
perature of the air issuing from the jacket or, if desired, the speed 
of the fan or blower may be variable. To obtain efficient con- 
densation of metal vapour within the densing chamber B 
a number of straight metal tubes E extend through the chamber 
B in a direction inclined at about 30 deg. to the central vertical 
axis of the converter and equidistantly around the axis 
of the condensing chamber B. The tubes E project at their 
lower ends through the wall of the d hamber and 
through the surrounding jacket C, the lower open ends being 
directed slightly outwardly towards the anode side arms, 
whilst the upper ends terminate substantially in the top wall 
of the condenser chamber B and adjacent to the outlet F from 
the cooling jacket C, so that when the blower is in operation the 
flow of air from the jacket C induces a draught through the tubes 
E and aids the upward flow of air set up by convection currents 
in the tubes E.—A pril 11th, 1939. 


503,683. October 12th, 1937.—E.Lecrric Converters, Wilhelm 
Ziegenbein, of 13, Levetzowstrasse, Berlin. 

According to this invention, are extinction in discharge 
electrical converting plant is effected by two or more condensers, 
and provision is made for charging the condensers by the applica- 
tion of a voltage to each condenser separately. A three-phase 
inverter plant embodying an extinguishing arrangement 
according to the invention is shown. Extinction in each phase 
is effected by means of two condensers A and B. One pole 
of each of these condensers is connected to one of the two 

ints between which a single extinguishing condenser would 
. connected—that is to say, across a phase. The other two 
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poles can be bridged at the appropriate instant by a rotating 
switch arm C. A source of voltage D is permanently connected 
across each of the condensers A and B through ohmic resistances. 
The voltage sources D and resistances are shown only with 
one pair of condensers, but it is to be understood that similar 
provision is made for each of the other pairs. When the two 
poles of the condensers are unbridged by the switch arm, as 
illustrated, each of the two condensers is charged separately 
by its source of voltage D. When the switch arm bridges the 
two poles, the two condensers are connected in series across 
the appropriate phase, so that there is applied across this phase 
an extinguishing voltage equal to the sum of the voltages 
across the two condensers.—A pril 12th, 1939. 


ELECTRICAL APPLIANCES 


503,618. October llth, 1937.—HieH-FREQUENCY ELECTRICAL 
Crrcurrs, Telefunken Gesellschaft fur Drahtlose Tele- 
graphie m.b.H., of 30, Hallesches Ufer, Berlin. 

The object of this invention is to provide a variable element 
for use in a high-frequency electrical circuit arrangement, 
the element having a rotor which can be turned freely without 
sticking or seizing, but is nevertheless maintained accurately 
in position within the support. A is the rotating spindle for 
a rotor of a variable element, such as a variable condenser 
or variometer for use in a high-frequency electrical circuit 
arrang t. The spindle A is formed of ceramic material 
and rests in bearings in the casing B. The middle portion of 
the spindle C is of enlarged diameter, conical shoulders D being 
provided at each end of the e rtion. These conical 
shoulders form running surfaces for the balls E of the ball 
bearings formed at the night and left-hand ends respectively of the 
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portion C. In the left-hand bearing the balls run between 
the appropriate surface D and the two surfaces F and G formed 
by boring the wall of the casing D. The right-hand bearing is 
accommodated in a large bore in the casing wall, the actual 
bearing member J being resiliently i p teckel by a diaphragm 
K of glass which the member J against spindle A, and 
thus urges the spindle into the ing in member B, so that 
the spindle A is supported firmly and without play between 
both bearings. The member J preferably has a hub portion L 
which fits loosely into an aperture in the diaphragm K, so that 
bearing member J can be readily assembled in position. The 
grinding operations necessary for producing the ball bearings 
can be readily effected as the only essential requirement is 
that the balls E should be strictly spherical, the inclination 
of the bearing of the surfaces D not being a matter of great 
importance.—April 11th, 1939. 
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GAS PRODUCERS 


503,528. October 7th, 1937.—APraRaTUS FOR THE GENERATION 
or Gas Mrxrures ConTaINinG ACETYLENE, John Haworth, 
“Holme,” Bolton-by-Bowland, Clitheroe, Lancashire. 

The invention relates to apparatus in which acetylene gas, 
after generation, is brought into contact and caused to intermix 
with petrol or like vapour, held in a dispersed condition by 
means of fibrous or porous material. The apparatus comprises 
the usual outer and inner casing for containing an annular water 
seal, within which the gas bell is adapted to rise and fall in 
accordance with the fluctuating generation and consumption of 

the acetylene gas produced. At the top of the bell is fitted a 

hopper A for the carbide. In order to minimise the air space at 

the top of the bell and so avoid as far ee an air admixture 
with and dilution of the gas produced, the top of the bell is 
fitted with a depending casing B, which excludes a quantity of 
air from the gas space at the head of the bell equivalent to the 
volume of the cavity enclosed by the casing. The base of the 
hopper terminates in a delivery throat in which a series of arms 

supports a guide tube within which slides the stem of a valve C 

controlling the delivery of carbide. Within the inner casing is a 

sludge bucket D, which is normally filled with water to the level 
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indicated and is provided with an upstanding tube E, the upper 
end of which, on raising the bucket, lifts the valve C. This 
raising of the bucket to deliver an initial charge of carbide past 
the valve is effected by a screw F. Below the inner and outer 
casing and enclosing their bases is a chamber G filled with 
fibrous or porous material. Protruding through the top plate 
of this chamber is a hollow pedestal H having inlets com- 
municating with the lower part of the inner casing and outlets 
leading into the chamber. A flask I is provided for feeding petrol 
to the chamber G. The acetylene gas generated after passing 
through the petrol saturating chamber G is led off by a pipe J. 
In operation the supply valve C is initially raised by rotating the 
bucket, a charge of calcium carbide then passing the valve 
down the throat into the water within the sludge bucket. Gas 
is thereby generated, which, accumulating in the head of the 
bell, ultimately passes down the annulus between the cylindrical 
wall of the bucket and that of the inner casing to the space 
beneath the bucket, and thence through the hollow estal, 
to be diffused through petrol-saturated steel wool in the 
chamber, the resulting gas mixture of acetylene and vaporised 
petrol passing out through the delivery pipe to the mains.— 
April 1th, 1939. 


TRAMWAYS AND RAILWAYS 


503,659. April 27th, 1938.—Sipe BreaRInGs ror ARTICULATED 
Rattway VEHICLES, Edward G. Budd Manufacturing 
Company, 2500, Hunting Park Avenue, Philadelphia, 
Pennsylvania, United States of America. 

The principal object of this invention is to reduce inter-car 
roll between the adjacent ends of articulated car bodies. It 
has become common practice to articulate vehicle bodies of the 
railear type, and this articulation is usually accomplished by 
providing a common bogie for the adjacent ends of both car 
bodies with the articulation mounted over the bogie bolster. 
As diagrammatically shown in Fig. 1, the right-hand car is 
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designated as A and the left-hand car as B, both having articu- 
lated end sill bearing members C C, which, as shown in Fig. 3, 
may have partially spherical surfaces carried in a suitable 
socket D carried by the bolster E of the bogie. The respective 
car bodies are also provided with a plurality of side bearing 
brackets F, the pairs of brackets on one car being adjacent to 
those on the other. The bolster E on the bogie carries 
side bearing arms G pivoted for rotation about a horizontal 
axis which is transverse of the bogie. Each of the arms is 
substantially in the plane of the side bearing brackets, each arm 
being slightly curved to provide a continuous surface regardless 
of the angle of curvature between the respective car bodies when 
they are on curved track. The support of the respective car 
bodies on the bogie is thus through the bogie centre plate D and 


the respective side bearing brackets F and side bearing arms G. 
With such a construction, however, a tendency of the car body 
A to roll clockwise would cause a tendency of the car body B to 
roll counter-clockwise, which tends to ravate the inter- 
car motion on a longitudinal horizontal axis. To prevent this 
roll, a torque arm H is provided which extends from one side 
arm to the other, this torque arm being suitably keyed to the 
side arms so that they must rotate together. The arm is of 
sufficient rigidity that there is only a limited movement between 
the arms with the torque of one transmitted substantially to 
the other. With such a construction a tendency of the car A 
to rotate clockwise about a longitudinal horizontal axis will 
cause a depression of one bearing bracket which will be counter- 
acted by a tendency of the arm to rotate. This rotation is 
directly resisted by the bracket on the same end of car B and 
through the torque arm by the bracket on the opposite side of 
car B. In other words, the weight of the entire end of car B acts 
to resist the turning of car A. If both cars A and B tend to 
rotate clockwise at the same time the arms act as substantially 
equal length bearings with the result that there is no move- 
ment of the torque arm and the resistance is entirely through the 
normal bolster supporting springs.—April 12th, 1939. 


WELDING 


502,823. September 25th, 1937.—WeELpinG ELecrropgs, G. D. 
Peters and Co., Ltd., and Reginald Leslie Goodwin, both of 
Windsor Works, Slough. 

This electrode is provided with a spiral winding of metallic 
material, having a flux coating or slag- 
forming material between the spirals, 


the welding are or the nature and Ss, 


so that a portion of the spiral windings N° 502.823 
is pa sapiisimnigcne at spaced | } 
locations. The complete surface of the itis x 
electrode is covered with a conductive bs peel a 
medium, thereby enabling an external ( <BR 
feed to the electrode core to 4 } Pt 
utilised without interfering with the amy s 
continuity of the current supply to em | 
<a 


quality of the weld. A represents a C Ss 
metal core of circular section with a Li Ny 
metallic winding B around it in open <a | 

spirals, the space between the spirals ; J 
being filled with paste or flux C to a 
thickness just less than the cross- 
sectional diameter of the spiral wind- 
ing, so that a continuous circum- 
ferential portion D of the metallic 


winding is left exposed for contact with 

the conductive coating E which isa t 
cylindrical sheath of metal applied by af ; 
spraying, dipping, or electrolytic a 
deposition. The exposed surface D a 


of the winding may be cleaned or H 
etched prior to the application of the 
metallic coating E to ensure a con- 
ducting bond between the surfaces. 
The deposited metallic sheath or coating possesses the secondary 
advantage of protecting the electrode against atmospheric or 
other deterioration as well as ensuring uniform and satisfactory 
welding with an external feed.— March 27th, 1939. 


SHIPS AND BOATS 


503,736. September 9th, 1938.—Tursrves, British Thomson- 
—— Company, Ltd., Crowa House, Aldwych, London, 
.C.2 

As is well known, the available space in ships for the pro- 
pelling machinery is limited, particularly with respect to the 
headroom, and the object of this invention is the provision of a 
turbine structure of improved construction, whereby the head- 
room required is substantially reduced. Whilst employing a 
condenser mounted on one side of the turbine, the invention is 
concerned chiefly with the manner of mounting the turbine 
and condenser so that they are carried by longitudinal beams 
supported by the ship’s structure. The turbine A is supported 
on both sides by longitudinally extending beams which are 
— to the turbine shafts. The right-hand beam B also 
orms a part of the exhaust housing C. The left-hand beam D 
has top and bottom members with vertical and diagonal braces 
E to strengthen it and also to afford an exit opening for the 
exhaust steam from the rotor. The end walls of the exhaust 
housing, in addition to confining the steam, also close the ends 
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of the passage or opening in the left-hand beam D through which 
a part of the exhaust steam flows to the condenser. An advan- 
tage in constructing the beam D with lattice work or braces 
resides in the fact that a large opening is thus afforded for the 
passage of steam into the condenser. The beams on both sides 
of the turbine are supported at the rear by a vertical wall F 
supported by a bottom wall of the ship. The front or right- 
hand ends of the beams are supported by a vertical plate G 
attached to an overhead beam. In this instance the vertical 
wall F is fixed in position and since the rear end of the turbine 
is anchored thereto the movements of the casing are taken care 
of by the yielding or bending of the plate G. Because of the 
limited headroom available, the condenser H is mounted wholly 
on one side of the turbine, and both it and the turbine are 
wholly supported by the beams B and D. As shown, the 
condenser is below the horizontal axial plane of the turbine 
shaft. By placing the condenser wholly on one side of the 
turbine, the upper half of the casing can be lifted without 
interfering with the condenser, and conversely the condenser 
can be opened or removed without interfering with the turbine. 





By arranging the condenser as shown—that is, extending it 





upwardly to the approximate level of the plane of division of 
the turbine casing—the total height of the turbine and condenser 
is reduced without making any sacrifice in the size of the con- 
denser. By the arrangement described the turbine may be set 
nearer the side of the ship where the headroom is necessarily 
reduced by reason of the curvature of the bottom of the ship, 
while the condenser is placed where the headroom is greater.— 
April 13th, 1939. 








Forthcoming Engagements 


DSantets, 


Secretaries of Institutions, , &c., desirous of having 
notices of meetings inserted in this col are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week pr ing the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 














Glasgow University Club, London 
2nd.—Trocadero Restaurant, London, 
7.15 for 7.30 p.m. 
Institute of British Foundrymen 


Monday to Saturday, June 12th to 17th.—International Foundry 
Congress in London. 


Institute of Transport 


Wednesday to Saturday, June 14th to 17th.—Congress at South- 
ampton. 


Institution of Electrical Engineers 


Saturday, May 27th.—Wtre.ess SEcTIoN: Visit to Post Ottice 
Ray Diversity Station, Cooling Marshes, near Rochester. 


Institution of Mechanical Engineers 
Friday to Sunday, June 9th to 11th.—Spring meeting in London. 
Newcomen Society 


Wednesday to Saturday, June 7th to 10th.—Summer meeting in 
Suffolk. 


Friday, June W.1. 


Dinner. 


Railway Club 
Thursday, June 8th.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. ‘ Traftic Control Systems,” C. N. Anderson. 
7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


C. H. Mountrorp, 68, Nechells Park Road, Birmingham, 7» 
has been appointed representative for the British Isles for the 
sale of “ Wotan * shaping machines, hydraulic surface grinders, 
hydraulic internal grinders, and hydraulic universal tool and 
cylindrical grinders. 

Pures Lamps, Ltd., have vacated their former offices in 
Charing Cross Road and are now in occupation of their new 
eight-storey building at the northern end of Shaftesbury 
Avenue. ‘The new address is Century House, Shaftesbury 
Avenue, London, W.C.2. 








CONTRACTS AND ORDERS 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have newe value and that they are likely to interest readers. 





Mavork anp Covutson, Ltd., Bridgeton, Glasgow, have 
received an order for five Samson cutters for the Rumanian 
Government salt mines. 

Tue GENERAL Exectric Company, Ltd., has received from 
the Great Western Railway a contract for twelve months’ supply 
of * Osram ” general service and train lighting lamps. 


Tue Parsons Encrveerrne Company, Ltd., Southampton, 
has received from the Bermuda Railway Company, the whole of 
whose rolling stock is powered with Parsons ‘‘ M” type petrol 
engines, an order for two further engines, similar to those in 
service, comprising a six-cylinder 110 H.P. and an eight-cylinder 
engine with an output of 150-160 H.P. 

Tue British THomson-Hovuston Company, Ltd., has received 
from the London Passenger Transport Board two orders for 
sub-station equipment in connection with the extension of the 
Central Line to Ruislip. The first comprises four air-cooled 
steel tank rectifier equipments of 2000 kW capacity, each with 
associated A.C. and D.C. switchgear for installation in a new 
building at Notting Hill Gate, where it will replace some very 
old rotary converters. The rectifiers will operate 12-phase, 
taking a supply at 11,000 volts, 33} cycles, alternative feeds 
from Lots and Neasden power stations being available. 
They will be arranged for ready conversion to 50 cycles opera- 
tion at a later date. The sub-station will be manually operated 
by a staff of attendants. The second contract covers a total of 
twelve 1500-kW water-cooled rectifiers with associated A.C. 
and D.C. switchgear to be installed in five sub-stations situated 
between Old Oak Common and Ruislip. These also will be 
12-phase equipments, but the incoming supply will be at 
22,000 volts, 50 cycles. The sub-stations will operated from 
a control room by means of supervisory gear, whereby all 
necessary controls and indications can be carried out over a 
single pair of wires. 

Smon-Carves, Ltd., Stockport, inform us that in connection 
with extensions to be carried out to the coking plant at the 
Margam Works, South Wales, of Guest Keen Baldwins Iron and 
Steel Company, Ltd., they have received a contract for fifty-four 
compound “‘ Underjet ” coke ovens of the Otto type capable of 
carbonising 1000 tons of dry coal per Lg The contract also 
includes a coal service bunker, coal-handling plant, alterations 
to the existing Simon-Carves coal washery, and coke-handling 
and screening plant for the separation of furnace coke and 
three sizes of domestic coke. The existing by-product plant 
will, to a large extent, be utilised, but will be extended to deal 
with the greater throughput of the new ovens. A new sulphate 
of ammonia plant of the semi-direct t will be added. The 
firm has also received a contract from Wm. Baird and Co., Ltd., 
of Twechar, near Glasgow, for a new plant for the manufacture 
of foundry coke and a special low-ash coke for use as electrodes 
in the aluminium industry. Thirty “ Underjet ” coke ovens 
of the Otto type are to be built, divided into two batteries, 
one of twenty-three ovens for foundry coke, and the other of 
seven ovens for the electrode coke. A compressed charge will 
be used, and the contract includes compressing machinery, 
together with a stamping station takin coal from the existing 
line of bunkers. 
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A Seven-Day Journal 


American Submarine Disaster 


Ir is with deep regret that we have to chronicle the 
loss of twenty-six of the crew of-the United States 
Navy submarine “ Squalus,” which with fifty-nine 
men aboard, submerged and did not come to the 
surface again, while carrying out routine exercises 
off Whale Island, about 5 miles south-east of the Isle 
of Shoals on the coast of New Hampshire, on the 
afternoon of Tuesday, May 23rd. The submarine 
“Sculpin”’ was able to get into telephonic com- 
munication with the sunken ship, and it was learned 
that while carrying out a deep dive one of the induc- 
tion valves failed to close and water entered the 
quarters of the crew. The submarine rescue ship 
“‘ Falcon ” immediately proceeded to the scene of the 
disaster, and by means of a large diving bell was able 
to rescue thirty-three men in four descents in the 
240ft. depth of water. The men who were saved 
owed their lives to the slamming of a water-tight door, 
which cut off the flooded section of the submarine. 
A further descent of the diving bell on Friday, May 
26th, established the fact that the ship is flooded aft 
of the control room. It was possible to lower the 
open end of the bell which is furnished with a rubber 
rim over the hatch of the flooded compartment, and 
to enter the submarine. As only water was found, 
it is feared that any hope for the missing twenty-six 
men must now be abandoned. Plans are now being 
made to raise the ship and recover the bodies, and, 
after the submarine has been raised, a full inquiry 
into the cause of the disaster is to be made. The non- 
closing of one or more induction or entry valves has 
been suggested as a possible cause of flooding, but, 
according to the statement of one of the survivors, 
whose duty it was to attend to the valve, the signals 
given indicated that the valve was properly closed. 


Unemployment Assistance Board Report 


Tue fourth annual report of the Unemployment 
Assistance Board was issued on Wednesday, May 
24th. In addition to its general work, the Board 
began during the year, with the assistance of its 
various advisory committees, an inquiry into the 
problem presented by long-term unemployment. The 
inquiry was undertaken with the two-fold object of 
discovering whether apart from a revival of trade of 
sufficient volume to absorb all surplus Jabour, there 
were individual or personal obstacles that could be 
removed, or whether pending the hoped-for employ- 
ment of those now idle there were measures which 
could usefully be undertaken in order to safeguard 
their welfare and maintain or improve their employ- 
ability. A start was made with applicants under 
thirty, but the problem of the older men has not been 
overlooked. The Board is of the opinion that the 
inquiry points to two main conclusions :—First, that 
the policy of granting unconditional allowances to 
young people calls for revision in a number of cases ; 
secondly, that special steps should be taken to pro- 
vide opportunities for work in those cases, most 
numerous of all, where the desire for work has 
remained unimpaired, but where the opportunity is 
not likely to come through the normal processes of 
industrial selection. The Board makes the sugges- 
tion that in contracts for public or defence works it 
should be required that the contractor should engage 
the greater part of his men through the employment 
exchange. The exchange would then be able to 
afford, at least to unskilled men, greater opportunities 
of employment. Subject to the approval of the 
Treasury, the Board already has power to make agree- 
ments with Local Authorities by which persons who 
have had a training course may be employed for three 
months on work for the Authority of such a character 
as to render them more fit for entry or return to 
regular employment, and may make contributions 
in respect of additional expenditure incurred by the 
Authority. The essential thing, it says, is to give the 
long-unemployed man an opportunity that may never 
come to him if in his quest for work he is always to be 
in competition with men who have not had his run of 
ill-fortune. 


Revised Railway Fares in London 


THE four main line railway companies—the 
Southern, L.M.S., L.N.E.R., and G.W.R.—and the 
London Passenger Transport Board announce that, 
following upon a public inquiry lasting sixteen days by 
the Railway Rates Tribunal in regard to passenger fares 
in the London area, a revision of certain fares will 
take effect from Sunday, June llth. This revision 
has been made necessary because the revenues of the 
London Passenger Transport Board are too low to 
meet its statutory obligations and those of the main 
line railways are too low to give a reasonable return on 
their capital. A main cause of this position is the 
recent heavy increase in working expenses due to 
increased rates of wages, improved conditions of 
service, and higher prices of materials. The task of 
providing London with an efficient and comprehensive 
system of passenger transport can only be performed 





successfully if there is an adequate margin of revenue 
to meet obligations and allow of continued expansion 
and improvement. In 1937 the Rates Tribunal 
authorised an increase of the fares of the main line rail- 
ways for the whole country other than locally in the 
London area by about 5 per cent. under the Railways 
Act of 1921. London fares were excluded from this 
order because under the London Passenger Transport 
Act of 1933 they are not subject to the Tribunal’s 
jurisdiction under the Act of 1921. A corresponding 
revision of London fares has now been authorised 
under the Act of 1933. Since 1937 the main line fares 
in the rest of the country have been on a higher level 
than in London, although the transport services in 
London are more expensive to provide and operate. 
The local fares of the main line railways in London will 
be increased by amounts corresponding with those 
applied to the rest of the country in 1937, no change 
being made in the fares between London stations and 
those stations outside the London Transport area. 
The result of this will be that the increases will now 
be spread fairly and equably over all classes of 
travellers throughout the country. In the case of the 
London Passenger Transport Board the revision aims 
at bringing the Board’s fares, which have hitherto 
presented many anomalies and discrepancies, nearer 
to a uniform standard throughout the London area. 


Generation of Electricity in Great Britain 


THE analysis and summaries of the returns of fuel 
consumption and units generated at power stations 
operated by authorised undertakers, &c., for the year 
ending December 31st, 1938, have been issued by the 
Electricity Commissioners. During the year 374 
stations generated 24,372,068,431 units, an increase 
of 6-4 per cent. on the corresponding figures for 1937. 
Of the units generated, the proportion used on works 
was in the neighbourhood of 5-3 per cent. The 
stations consumed 14,186,011 tons of coal and coke, 
an increase of 1-1 per cent., and 20,273 tons of fuel 
oil, as compared with 23,816 tons in the previous 
year. In group A, of stations generating over 200 
million units, the Battersea station of the London 
Power Company showed the lowest fuel consumption 
per unit, i.e., 0-90 lb. The maximum load sent out 
by the generators was 232,400 kW, and the load 
factor 56-6 per cent. The thermal efficiency was 
27-63 per cent. In the same group the Dunston 
“B” station of the North-Eastern Electric Supply 
Company showed a thermal efficiency of 27-85, the 
highest recorded, whilst in groups B and C, covering 
stations of 100-200 and 50-100 million units, the 
Hackney Borough Council and the Battersea Borough 
Council stations showed the highest thermal effi- 
ciencies of 20-48 and 20-02 per cent. respectively. 
The maximum load sent out by generators and load 
factor based on units sent out were in the former case 
78,300 kW and 23 per cent., and in the latter case 
44,200 kW and 22-8 per cent. Among the steam 
stations having thermal efficiencies well above the 
average were Brighton, 22-32 per cent.; Spondon, 
23-64 per cent.; Fulham, 26-26 per cent.; Kearsley, 
24-88 per cent.; Clarence Dock, 25-8 per cent.; 
Barton, 21-75 per cent.; Brimsdown “ B,” 20-75 per 
cent.; Blackburn Meadows (now), 23-09 per cent.; 
Ironbridge, 24-15 per cent.; and Thornhill, 22-71 per 
cent. 


Oil Engine Fuel Research 


THe Summer Conference of the Institute of 
Petroleum took place at Birmingham last week, 
when meetings were held at Birmingham University 
under the presidency of Professor A. W. Nash, Pro- 
fessor of Oil Engineering and Refining. Those 
present included delegates from all parts of Great 
Britain and also the Continent. The main subject 
dealt with was that of fuels for oil engines. On 
Wednesday, May 24th, Dr. F. H. Garner presented a 
paper prepared by Mr. A. J. Blackwood and Mr. 
G. H. Cloud, of the Standard Oil Development Com- 
pany, which dealt with the characteristics of oil 
engine fuel influencing fuel output. The authors 
state that the small high-speed oil engine still lacks 
the ability to digest the broad variety of fuels on 
which its slow-speed predecessors seemed to thrive. 
With the wide variation of fuels arising partly from 
the crude source and partly from methods of process- 
ing, the oil engine manufacturer is faced with the 
problem of reducing the fuel sensitivity of his high- 
speed engine, so that acceptance by the customer 
might not be limited. The problem with which he is 
faced is, in the opinion of the authors, a serious one, 
as there is as yet no widely standardised pattern for 
high-speed oil engine fuels, such as exists for petrol 
engines. The oil engine designer has overcome some 
of the difficulties by special designs and mechanical 
arrangements, but at the same time the oil refiner is 
interested in the trend of oil engine design,“because 
if the fuel sensitivity of the engine is reduced the 
widespread availability of suitable oil products 
becomes increasingly feasible from the economic point 
of view. Co-operation between the oil engine designer 





and the oil-producing interests would, the authors 
hold, greatly aid the development of the small 
high-speed oil engine. In a paper presented by 
Mr. A. T. Wilford, of the London Passenger Trans- 
port Board, the problems of efficiently burning fuel 
in a high-speed oil engine were dealt with, with par- 
ticular reference to the maintaining of a clean exhaust. 


A Ministry of Supply 


In a Journal note of April 28th we recorded the 
decision of the Government to introduce a Bill to set 
up a Ministry of Supply. On Thursday, May 25th, 
the Bill was presented to the House of Commons and 
its text issued. The second reading of the Bill will 
take place on Thursday, June 8th. It gives wide 
powers to the Minister for a period of three years. 
They include power to order that Government con- 
tracts be given priority and that output may be 
requisitioned if the priority order is not carried out. 
Power is also given to commandeer available storage, 
to examine contractors’ records, and to fix prices, and 
require protection of essential plant. Other clauses 
authorise the acquisition of stocks and of land and the 
accumulation of reserves by traders. The scope of 
the powers which are to be transferred to the Ministry 
at its establishment will be shown in a White Paper, 
which is to be laid before Parliament in advance of 
the second reading of the Bill. In view of the decision 
of the Government to create a Ministry of Supply, the 
Federation of British Industries has decided to set up 
a special committee to consider the terms of the 
Ministry of Supply Bill and the effect which the pro- 
posals contained in it may have upon industry; to 
place its services at the disposal of the Minister of 
Supply in the event of his desiring to obtain the views 
or assistance of organised industry on the problems 
facing him; and to act as a channel by which the 
views of the F.B.I. can be made known to the Minister 
of Supply on matters falling under his jurisdiction. 


Eliminating Coal Dust in Mines 


Ir is announced by the Parliamentary Secretary of 
Mines, Mr. Geoffrey Lloyd, that in accordance with a 
recommendation which was made by the Royal Com- 
mission on Safety in Mines, he has appointed a 
Departmental Committee, which will undertake the 
following duties :—It will review and co-ordinate the 
development of measures which may be taken for the 
preventing, suppressing, and/or collecting coal dust 
which may be produced at mines engaged in the 
mechanical working and transport of coal. The 
Committee will also have power to arrange for any 
further investigations which may be found necessary 
during the progress of the inquiry, and will from time 
to time recommend what measures towards the 
elimination of dust in coal mines can be effectively 
taken. The Chairman of the Committee is to be Sir 
Henry Walker, and its other members include the 
following :—Professor A. M. Bryan, Mr. I. W. 
Cumberbatch, Mr. J. I. Graham, Professor Douglas 
Hay, Captain P. S. Hay (H.M. Inspector of Mines), 
Mr. C. Howson, Mr. R. Ringham, Mr. L. V. Rogers, 
and Mr. J. Sproston. It is further announced that the 
Secretary of the Committee will be Mr. J. E. H. Simon, 
and the request is made that any communication on 
the subject of the elimination of coal dust in mines 
should be addressed to Mr. Simon at the Mines Depart- 
ment, Mill House, Shaftesbury Avenue, London, W. 


A New Fighter Aeroplane 


On Friday of last week, May 26th, there was 
demonstrated at Heston by Captain V. H. Baker the 
Martin-Baker low-wing fighter aeroplane, which 
embodies new methods of construction and unusual 
characteristics in design. The machine has been pro- 
duced by Mr. J. Martin, who is designer and engineer 
to the firm which has built it. Some years ago Mr. 
Martin designed a small model, which was intended 
to prove a new method of construction rather than 
to test new ideas in design. From that small model 
he has produced the single-seater fighter, which was 
demonstrated on Friday, and which establishes the 
form of construction and embodies several original 
improvements. In appearance the aeroplane resembles 
a racing machine more than a fighter, as the pilot is 
accommodated in a cockpit placed a little nearer the 
tail than the nose. The engine is a Napier-Halford 
“Dagger” 1000 H.P. air-cooled unit, and the air 
screw is of fixed pitch. Amongst the points claimed 
for the design are ease of construction, maintenance, 
and repair. Captain Baker started his demonstra- 
tion by making a vertical dive from a height of about 
10,000ft., in which a speed of something over 400 
miles an ‘hour was attained. At 1000ft. he began to 
flatten out and crossed the aerodrome at about 
200ft. The ease with which the new machine recovered 
from the dive, and the facility with which Captain 
Baker made tight turns within the confines of the 
aerodrome, showed that the position of the cockpit 
did not restrict the pilot’s outlook. 
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A History of Rotary 


‘Engines and Pumps 


No. XXI 
(Continued from page 640, May 26th) 


UNIVERSAL JOINT MACHINES 


HE common Hooke’s joint for connecting two 
shafts inclined to one another was the basis 

of two ingenious engines invented towards the 
end of the nineteenth century at a time when the 
advent of the dynamo had encouraged a demand 
for small high-speed prime movers. In this 
joint, as will be recalled by a glance at Fig. 149, 
each shaft carries at its end a fork-shaped member 
which is hinged to a central cross-shaped piece. 
The “cross” has a peculiar “ wobbling ” action 
as the shafts revolve—an action easily observed 
in a model, but difficult to describe on paper. The 
sketch shows two positions of such a joint corre- 
sponding to an angular movement of 90 deg. 
In the first position it will be seen the “cross ” 
lies with both its arms at right angles to shaft A, 
whilst in the second it has tilted over so that both 





Shaft A 
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FIG. 149—HOOKE’S JOINT 


arms are at right angles to shaft B. Thus, as the 
shafts revolve, the cross tilts to and fro between 
these two extremes, performing two complete 
cycles per revolution. 

1879/3953 : Beauchamp Tower.AW—In the engine 
invented by Beauchamp Tower, the cross was 
replaced by a disc to which the forks were attached. 
The whole mechanism was enclosed within a 
spherical case with an internal diameter equal 
to that of the disc, and the “ forks” were filled 
in solidly and given shapes like the pieces of an 
orange so that when the disc tilted over it very 
nearly touched over the whole surfaces of their side 
faces. The assembly without its spherical case is 
shown in Fig. 150, and again in Fig. 151 (third from 
left). In this way four chambers—one on each side 
of the fork on each side of the disc—were formed, 
and the shafts being inclined at some angle, such 
as 135 deg., the chambers alternately contracted 
and enlarged as the shafts rotated. Tower named 
the disc the “piston” and the orange-shaped 
pieces the main and dummy “ blades ” respectively. 
The main blade was that on the end of the shaft 
through which power was transmitted. On this 
shaft there was mounted a fly-wheel. The dummy 
blade was that on the end of the other shaft 
through which no power was transmitted, and 
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velocity. Steam was admitted and exhausted 
from the chambers through channels N (Fig. 150) 
cut into the backs of the blades and arranged to 
coincide with ports in a stationary member 
encircling each shaft (Fig. 150). The drawings 
(Fig. 150) show the construction of the engine in 
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considerable detail. A pin C passed through the 
cylindrical rib R on the piston and its extremities 
engaged with the hinge eyes on one of the blades. 
The piston had a second cylindrical rib at right 
angles to the first, and the pin D fitting into this 
rib was made in two parts adapted to be screwed’ 


FIG. 151—VARIOUS UNIVERSAL JOINT DESIGNS 





Dummy Shaft Bearing 


which, owing to the well-known characteristics | together. Its outer extremities engaged with the 
of the Hooke’s joint had not a constant angular | hinge eyes of the other blade on the other side 
of the piston. In order to allow for wear the pins 
were arranged to fit into renewable thimble 
bushes T inserted in the hinge eyes of the blades, 





? THE ENGINEER, Vol. LVI, page 116; Vol. LX, page 468. 
“ Proc.,”’ I. Mech. E., 1885, page 96. ‘‘ Proc.,”’ I.C.E., 1887-1888, 
page 234, 


and to prevent leakage past the hinge a strip of 
phosphor-bronze was let into a groove J in each 
blade, and pressed outwards by coil springs. 
Packing of the piston against the spherical case 
was effected by four segments S, the ends of which 
were fitted tightly against horseshoe pieces H 
that went round the lugs of the blades forming 
the hinge joints. Under the horseshoes were 
hooked the ends .of segmental pieces P let into 
grooves G in the backs of the blades. The whole 
mechanism within the spherical case was lubricated 
by a plunger pump which delivered oil through 
holes bored in the shafts to the hinges. The piston 
was cast in phosphor-bronze and machined all 
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1879 


over, and the blades were of steel, lugs and shaft 
being formed all in one piece with the blade. 
The casing was made of cast iron. 

The first engine of this kind was constructed 
in 1879 with a spherical cylinder, 8in. diameter, 
and proved the practicality of the device. A 
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second machine was therefore constructed and 
was the subject of a series of experiments at the 
Erith works of Easton and Anderson over @ 
couple of years. The requirements of the detailed 
mechanical design were there worked out, and the 
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steam consumption reduced to proportions at 
least comparable with and claimed to be better 
than those of more normal engines. Manufacture 
was then taken up by Heenan and Froude, of 
Manchester. The great advantage of the Tower 
engine, which seems never to have been made in 
large sizes, was the remarkably high power 
concentrated into a small space. An early 7in. 
diameter machine gave out 18 H.P. when running 
at 600 r.p.m. with steam at 80 lb. per square inch. 
The consumption of a 10in. engine is given as 
35-37 lb. of steam per brake horse-power-hour at 
600 r.p.m. when working simple expansion non- 
condensing, and the degree of expansion was 
about 2 or perhaps 2} times. The characteristics 
of the rotary valve must have made attempts 
further to increase the expansion unprofitable. 

The most notable use to which Tower engines 
were put was the electric lighting of trains on the 
Great Eastern Railway. The engines were 
directly connected to Crompton dynamos and 
were mounted on top of the locomotive boiler 
behind the steam dome. These machines appear 
to have been very satisfactory. Tower engines 
were also selected about 1887 to drive dynamos 
on the Queen’s yachts ‘‘ Osborne ” and “ Victoria 
and Albert,” which were at that time being fitted 
with electric lighting. 

1885/4407: Fielding.*—In Fielding’s engine a 
rather different method was adopted for deriving 
power from the Hooke’s joint. The “cross” of 
the joint—Fig. 151—was formed as a ring*and“the 





engine was made by Simpson and Denisons, of 
Dartmouth, and an example was shown at the 
Liverpool International Exhibition of 1886. It 
was intended particularly for the propulsion of 
small boats, as shown by the inset diagram. The 
propeller shaft was carried in two bearings and 
was fitted at the engine end with a disc. The 
engine proper was carried at. an angle of 45 deg. to 
the horizontal by a roller bearing trunnion at the 
upper end and by a ball joint with the disc at the 
lower end. It consisted of an assembly of six 
cylinders arranged in a circle at equal distances 
from the axis, and each piston was linked by a 
bent rod and a ball joint to the disc on the propeller 
shaft. As the propeller shaft and the cylinder 
assembly revolved the pistons moved up and down 
the cylinders. The fact that the pistons also 
revolved within the cylinders is said to have 
brought the surfaces up to a high polish. Apart 
from the foundation plate and bearings, the only 
stationary parts were those assembled at the top 
of the engine shaft, where the steam and exhaust 
pipes were connected; and the long internal 
exhaust pipe D, the lower end of which, butting 
against the cylinder block, was formed with ports 
and acted as the valve. Channels were cut in the 
cylinder block, as shown in the drawing, to the 
top and bottom of each cylinder and they coin- 
cided at the correct moments with the ports of the 
valve. By means of the handle C and quadrant H 
the internal exhaust pipe and the valve could be 
revolved to alter the cut-off or reverse the engine. 
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shafts were hinged to it in the usual way. From 
the ring at each hinge joint an arm projected more 
or less axially and carried a piston, and the four 
pistons worked in curved cylinders formed on the 
ends of the shafts. Steam was admitted and 
exhausted from these single-acting cylinders by 
an arrangement of ports very similar to that 
adopted by Tower. The Fielding machine had the 
advantage, as compared to Tower’s, that it was 
easier to pack. But it developed less power from 
the same space and considerable difficulty must 
have been encountered in machining the curved 
cylinders. An engine built to this plan was 
exhibited at the Inventions Exhibition of 1885, 
but we have come across no further information 
regarding it. 

1885/11,888: Kingdon, Simpson, and Denison.* 

There is an alternative to the Hooke’s universal 
joint and one which has the merit of providing 
equal angular velocity in the two shafts. Into the 
end of each shaft there are bored a number of 
axial holes, all equidistant from the axis. A number 
of knuckle-shaped pieces equal in diameter to the 
holes and bent at the knuckle to the desired angle 
are inserted between the shafts so that one end 
engages with each shaft. As the shafts rotate, it 
will be observed, the knuckle pieces are con- 
strained to reciprocate in the holes. Engines on 
this principle and of several forms were invented 
at about the same time as Tower and Fielding 
invented theirs. Two varieti s are shown on the left 
in Fig. 151, but the account from which that picture 
is drawn‘ does not state the names of the inventors. 
A third variety is illustrated in Fig. 152. This 





2 THe ENGINEER, Vol. LX, page 468. 
8 THE Enoineer, Vol. LXII, page 116. 
4 THE ENGINEER, Vol. LX, page 468. 
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It is worth noting with regard to this engine 
that it is a “rotary” version of the ordinary 
swashplate machine. This fact can be seen by 
imagining the cylinder block to remain stationary 
and the “ disc,’ which becomes the swashplate, 
to be mounted on a rotating shaft axially coin- 
cident with the axis of the cylinder block. 


Some Rotary ENGINE TESTS 


It has not improbably been noticed that in the 
foregoing articles little information has been 
given regarding the actual performances. of the 
machines described. It is not through any error 
of ours that so serious an omission has been made. 
Though, no doubt, the constructors of rotary 
engines and pumps took care to carry out tests 
in order to discover the capabilities of their 
machines, few figures were ever published. Several 
reasons can be suggested for that lack of informa- 
tion. 
factory nature of the results. For disappointed 
inventors were not likely to publish the details 
of their failures. But the more important reason. 
can be found in the difficulty, especially at the 
beginning of the nineteenth century, of finding 
any standards for the comparison of machines 
and particularly engines. Knowledge of the precise 
properties of steam was not really gathered until 
the end of the nineteenth century was approaching 
and reliable steam tables only became available 
in comparatively recent years. Thus, in early days 
figures of steam consumption conveyed not very 
much information unless a comparison of. two 
engines was made under precisely similar condi- 
tions. The attempt was sometimes made to use 
coal consumption as the criterion. But .in view 


One of them, no doubt, was the unsatis- | 





of the variation in calorific values of this fuel 
and of the different efficiencies of boiler plant, the 
coal consumption criterion was never satisfactory, 
The type of coal had to be specified, and reference 
is frequently made to differences in the state of the 
boiler fire at the beginning and end of a test. The 
consumption, in fact, depended as much on the 
skill of the stoker as upon the efficiency of the 
boiler and of the engine—a fact very well recog- 
nised by firms competing in trials at shows 
and exhibitions. Even the determination of the 
mechanical efficiency of an engine was beset 
with difficulty owing to the absence of reliable 
indicators. The method sometimes adopted was to 
admit steam at such a pressure that the engine 
just turned over and to calculate the friction torque 
from the required pressure. It was a method 
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that was adequately accurate when applied to 
reciprocating machines in which the torque was 
not likely to vary appreciably with speed. But 
when applied to rotaries it was capable of leading 
to important errors. For, in certain kinds of 
** Crescent ’’ machines, for instance, blades are 
held out in contact with the casing by centrifugal 
force and have to slide in guides when pressed upon 
by the steam. Changes in speed or steam pressure 
would therefore both affect the friction torque. 

At the American Institute Fair held in New York 
in November, 1874, a series of trials of rotary 
engines was conducted by a Mr. John T. Hawkins, 
Superintendent of the Machine Department of 
the Institute. The results of the trials were 
summarised in Engineering, from which the tables 
and drawings accompanying this article are 
reproduced. Four engines were tested. 

The “ Lidgerwood” engine appears to have 
have been similar in design to one of the machines 
suggested in 1840 by J. T. Beale, a drawing of 
which was reproduced in Fig. 62 (ante). It had 
an oval-shaped cylinder within which there was 
a circular drum touching it at two points. The 
drum carried six sliding vanes. According to the 
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Fic. 154—MASSEY 


account of the tests in Engineering, the vanes were 
pressed outwards by a fixed cam within the drum. 
But in the British patent (1875/1086) it is pro- 
posed to admit steam under the vanes and so to 
press them out against the casing. The use of 
steam pressure in this way was perhaps an after- 
theught. The form of the outer cylinder, it was 
claimed, was such that the blades were not required 
to slide while under pressure. 

The “ Gallahue ” engine was a straightforward 
Rotary Piston machine (Fig. 153), with two 
reciprocating abutments actuated by cams. Steam 
and exhaust ports were situated on the rotor. A 
provisional patent only was taken out in this 
country (1874/1796). 

In the ‘‘ Massey ” machine, which was of the 
“ Crescent ” type, there was the usual drum placed 
excentrically in the cylinder and turning about its 
own axis. It carried three vanes—Fig. 154—which 


1 Engineering, Vol. XIX, page 5. 
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were caused to slide in and out by their connection | steam being admitted throughout the whole of each 
to lozenge-shaped pieces travelling in an oval | stroke. 


guide. 


Provision appears to have been made for 


Mr. John T. Hawkins was severely attacked for 


the actuation of a cut-off valve by means of a cam, | his methods of conducting the trials by Mr. Joseph 


Observations during Trials 














| Lidgerwood. | Gallahue. Massey. Myers Massey. 
Length of run, hours ... tpg eh ee 5 5 50 min. 5 5 
Steam pressure gauge, pounds per square inch 77-43 | 74-68 82-4 65-41 66-08 
Exhaust pressure gauge, pounds per square inch... 1-95 - | 0-7 0 0-106 0-38 
Revolutions per minute ... ...0 0.0.0 20.0 22. ae 117-19 | 133-46 260-9 186-83 193-37 
Unbalanced weight on brake, pounds 16 6 6 6 16 
Reading of brake scale, pounds 57 20-65 27-5 60 34-63 
Lever arm of brake, inches 65-75 60-25 60-25 60-125 64-625 
Temperature, ° F 
Water to tank 50-39 | 52-74 51-7 49 47°5 
Water from tank | 106 | 114-49 151-3 136-95 126-52 
SM Sas) | ack eee | 55 | 55 55 | 55 55 
| | 





but that mechanism was not used in the tests.}W. Banks, a consulting engineer and millwright, 
This machine was also the subject of provisional | and by Mr. Joshua Rose, who appears to have 


protection only, in this country (1872/1351). 


superintended the running of the Myers engine. 


The “‘ Myers ” engine—Fig. 155—was not unlike|The discussion became so acrimonious that it 
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the machine patented in this country by Lord Coch- 
rane, later Earl of Dundonald—Fig. 44 (ante). It 
had an excentric drum rotating about its own axis 
and a blade fastened to the main shaft and passing 
through the drum ina sliding oscillating joint. The 
drum appears to have run in grooves in the cylinder 
covers. Two such assemblies were arranged on a 
single shaft, the blades being placed at right angles 
or at 180 deg. 

The test of each engine continued for five hours. 
In its first trial the main bearings of the Massey 
engine were abraded to such an extent that after 
about an hour it was necessary to stop. Larger 
bearings were fitted and it successfully completed 
a second trial. After the test of the Gallahue 
engine it was discovered that the movements of 
its sliding abutments had been incorrectly adjusted 
so that steam could blow through continuously. 

Power was measured by an ordinary brake and 
the steam pressure and temperature were read 
before the throttle valve. Each machine was run 
at the speed chosen by its makers. The exhaust 
pipe was carried into an iron tank, 4ft. diameter 
and 6ft. high. Near the bottom it was formed 
into a cross and was perforated with a number of 
holes. Water was admitted continuously to the 
tank to condense the steam and was allowed con- 
tinuously to escape. The temperature of the out- 
flowing water was measured and at the conclusion 
of the trials experiments were made to determine 
the amount of water discharged by the tank and 
the loss of heat from it when the water level was 
maintained, as in the trials, at a level 70in. from 
the bottom. For making calculations from the 
results Steam Tables then under preparation by 
Mr. Richard H. Buel, of New York, were available. 
The weight of steam condensed was calculated from 
the following formula, the accuracy of which 
appears to depend on the weight of steam con- 
densed being small in relation to the flow of water 
through the tank :— 

T—#+L ’ 

where w=pounds of water discharged from the 
tank per hour, 

t=temperature of the water discharged, 
t,=temperature of the water entering, 
H=heat lost by radiation, 
T=temperature of the steam at full pressure, 
L=latent heat of steam at full pressure. 


All the engines were run without expansion, the 





extended across the Atlantic Ocean and letters 
from the three gentlemen concerned are to be 
found in the volumes of THE ENGINEER and 
Engineering throughout 1875. A protest was 
lodged with the judges responsible for making an 





was not in a fit condition to be tested, whilst the 
Myers engine had been re-fitted to take up play 
on the sides of the pistons a day or so before the 
trial. 


ConcLusion oF NINETEENTH CENTURY 


With these particulars of some test results of 
rotary engines we bring to a conclusion our survey 
of rotary machines in the nineteenth century. By 
the year 1900 there was scarcely a single type of 
rotary that had not been invented and experi- 
mented with. Very few had been proved successful. 
During the twentieth century many more patents 
for rotaries were taken out. A large number of 
them dealt with machines which had been invented 
and tried several times before. Some of them, 
however, were more sensibly directed towards 
improving earlier machines and led to the develop- 
ment of some of the successful blowers, com- 
pressors, and pumps manufactured to this day. 
We hope to conclude this series with a survey of 
the developments that have taken place in the 
present century. In some ways, however, it is 
likely to prove a more difficult task than that of 
describing and commenting upon older machines. 
For it will be necessary to remember that it will 
no longer be “ancient history” with which we 
shall be dealing. The “ obsequies”’ of certain 
unsuccessful machines were performed at so recent 
a date that the disappointment incurred has not 
yet been forgotten. We do not wish unnecessarily 
to re-open old sores among the designing staffs 
concerned. Moreover, in some instances firms 
manufacturing rotary machines have been absorbed 
by other firms, so that it is difficult to be certain 
whether a particular machine is still under manu- 
facture or not. 

In view of these difficulties we propose to make a 
pause so that the material upon which the 
remainder of this series will be based can be 
unhurriedly digested. We hope to begin again 
early in July and to carry our survey of the 
twentieth century up to a consideration of machines 
made at the present day. é 

In view of the very large number of patents of 
rotary machines taken out during the last forty 
years, we propose in general, and with not too great 
a rigidity, to limit description to machines of which 
examples were actually made and to attempt to 
choose those machines which appear to have some 
practical value rather than the products of mere 


Calculated Results 




















Lidgerwood.| Gallahue. Massey. Myers. Massey. 
Steam pressure, absolute, pounds per square inch... 92-115 89-365 97-085 80-095 80-765 
ee eC ree er 321-7 319-6 325-5 312-0 312-5 
Latent heat of steam eo 888 889-5 885-3 895 894-6 
Weight per cubic foot of water 61-92 61-801 61-178 61-449 61-613 
Water discharged per hour, pounds ves, ces * sah nares 12,970-79 12,840-04 12,896 - 92 12,931-34 
Heat lost per hour by radiation and evaporation...| 13,616-21 13,590-04 26,906 -08 20,268-95 20,323 -05 
Heat discharged per hour... + cee eee eee vel 122,694-77 | 800,946-28 1,278,867 -98 1,134,284-11 1,021,834-49 
Steam per hour, pounds ... Ri r Spc aee bad 667-13 744-13 1,232-45 1,042-43 964-44 
ee. ee ee ee re 5-013 1-869 | 5-362 9-624 3-694 
Assumed indicated horse-power ota) bie At xe 7-168 2-673 7-668 13-763 5-282 
Steam per brake horse-power hour, pounds ... 133-09 398-12 229-83 108-32 261-08 
Steam per indicated horse-power hour, pounds 93-07 278-91 160-72 75-74 182-59 
Coal per indicated horse-power hour, pounds 10-34 30-93 17-68 | 8-42 20-29 
Coal per brake horse-power hour, pounds 14-79 44-24 25-54 | 12-04 29-01 

i 





award as a result of the trials, but does not appear 
to have been upheld. Mr. Banks provides the 
information that the Lidgerwood machine was a 
new one, brought to the Exhibition for the express 
purpose of the trial, and that the Massey machine 
was also new. He also states that the Gallahue 
engine had been broken a few days previously and 


futilitarians. The help of readers who may have 
available sources of information, not open or not 
known to us, will be welcomed, and we hope to 
receive the co-operation of manufacturers of 
successful machines in tracing back their history 
to their origins. 

(Conclusion of First Part) 








The Sewerage of Delhi 


By J. A. R. BROMAGE, M. Inst. C.E.* 


History 


ELHI, the Imperial capital of India, has, 

through the ages, been the seat of government 
of numerous dynasties. The present city of Delhi, 
enclosed by massive walls, a great part of which 
are still standing, was built by the Moghul Emperor, 
Shahjahan, in 1638-1666. With the British 
occupation, a residential area, known as the 
Civil Lines, developed to the north of the city, 
while the latter expanded beyond its original walls. 
Such sewers as existed, discharged, without treat- 
ment, on to a large farm to the south of the city 
walls and such liquid as the farm would not absorb 








* Late Superintending Engineer, Health Services, Delhi. 


overflowed to the River Jumna, on the right bank 
of which Delhi is situated. 

With the inception of New Delhi, the present 
Imperial capital, immediately to the south of the 
city, the abandonment of the old sewage farm was 
essential, and so, included in the project of 1913 for 
the new capital—which is sewered throughout— 
were trunk sewers, which carried the sewage from 

he city through New Delhi and discharged, with 
the New Delhi sewers, by pumping, on to a sewage 
farm of 1250 acres at Kilokri (see general plan, 
Fig. 1). Delhi city is sewered on the combined 
system, while New Delhi has a separate system of 
storm-water sewers running direct to the river. 
Even in New Delhi, however, rain water finds its 
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way into the foul water sewers. Adequate pro- 
vision of storm overflows exists. 

In designing the scheme it was estimated that 
the population served would rise to 418,000 by 
1955 and that a sewage flow of 8,360,000 gallons 

| (or 20 gallons per head) daily might, by that date, 
' be expected. Arising from the construction of the 
new capital, however, the population has increased 
beyond all expectations, while the consumption of 
water per head of population has exceeded the 
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FiG. 1—PLAN OF NEW DELHI 


original estimate. The population had reached 
416,000 by 1933, and it is estimated now at over 
550,000, while the hot-weather water demand has 
risen to over 18 million gallons daily. Successive 
extensions to the waterworks brought the capacity 
of the latter up to 21 million gallons daily in 1936, 
and further extensions to increase the capacity to 
28 million gallons daily are about to start. 


PROPOSALS FOR ENLARGING 


In the latter part of 1935, when the writer 
arrived in Delhi, the sewage farm had become 
waterlogged and, on account of mosquito breeding 
and its nearness to New Delhi, had become a 
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in 1936 and construction started at the end of 
that year. The works came into full operation on 
September Ist, 1938. The site plan, Fig. 1, shows 
the general arrangements of the works. Details 
are given in Figs. 2 and 3. 


New Works 


The new works contemplate a population of 
750,000 by 1955 with a dry-weather sewage flow of 
24 million gallons daily and are capable of dealing 
with three times this flow at times of rain. All 
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1. Intake duct and Lea recorder. 6. Service and cone 

2. Preliminary settling ; 7. Return sludge pump house. 

3. Aeration tanks. 8. Dewatering pump sump. 

3a. Motor bridge. 9. Effluent channel and 

4. _ Balancing channels. recorder. 

5. Final settling tanks. 10. Water pressure retaining wall. 





described were starting additional trunk sewers 
dealing with the increased flow of the area were 
under construction, and hence the underground 
chamber at point ‘‘ Q ’’ was reconstructed to admit 
of readily connecting new sewers now being built 
and others which, as part of the general extension 
scheme, will have to be constructed within the 
next few years. The overflow weir is 80ft. long and 
is arranged to admit all flow in excess of 72 million 
gallons daily passing direct to the river. At the 
moment, however, the weir height is such that all 
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opening bridges. 10a. Water pressure retaining wall, 
incorporating return sludge 
duct. 

. Automatic desludging gear. 

1000-watt floodlight. 

13. Chlorine plant. 


Lea 


Fic. 3—ARRANGEMENT OF SEWAGE DISPOSAL WORKS 


storm water in excess of three times dry-weather 
flow passes direct to the River Jumna, which, in 
the rainy season, is in high flood and dilution is 
ample. 

The new works comprise :— 

(1) The remodelling of the storm overflows at 
point “Q” (Fig. 1), where all trunk sewers of 
the area served meet. 

(2) The duplication of the outfall. 

(3) Reconstruction and enlarging of the 
screening, detritus handling, and pumping 
plants. 





Detritus Well 


(4) The construction of a new duct or sewer 
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FIG. 2—ARRANGEMENT OF PUMPING PLANT 


menace to public health. Furthermore, on account 
of the inadequacy of the sewage pumping plant, 
sewage was heading up the main outfall and was 
overflowing through storm-water outlets into open 
storm-water drains in the urban area. The situa- 
tion was most serious and plans and estimates for 
a complete scheme of remodelling were ready early 











from the point of discharge of the pumps to the 
new disposal works. 
(5) An activated sludge, surface aeration, 
purification plant with ancillary works. 
REMODELLING OF STORM OVERFLOWS 


At the same time as the main works now being 





flow over 54 million gallons daily passes to the 
river. The weir will be raised in due course. 


OuTFALLS 


The original outfall sewer is a brick barrel, 66in. 
diameter and capable of carrying 36 million 
gallons daily. This has been duplicated by a 
second sewer of the same size, which, in its upper 
reaches, is of brick construction. Due, however, 
to the waterlogging which has occurred over the 
sewage farm, this sewer, in its lower lengths, is 
several feet below water-level and here it is con- 
structed of reinforced concrete. The use of 
aluminous cement for this sewer was considered, 
but its behaviour under Indian climatic conditions 
being open to doubt the idea was abandoned. 
A good watertight job has been obtained. 
The outfall sewers commence and terminate in 
junction chambers, where the flow can be con- 
trolled by 66in. cast-iron penstocks. At the lower 
end the junction chamber is joined to the screening 
plant. 


ScREENING PLANT 


The new screening chamber, which had to be 
built round the original works at Kilokri without 
stopping continuity of flow, and with a floor 15ft. 
below standing water-level, is over 40ft. diameter, 
and contains two vertical screens, 12ft. by 8ft., 
while, in the centre space occupied by the old out- 
fall sewer before reconstruction, there is room for 
a third screen should this be required. Screen bars 
have a clear spacing of in., and are cleaned by 
grab type rakes with no moving parts permanently 
submerged in the sewage. The operation of the 
screen rakes is automatic, and the screenings are 
discharged on to a moving belt and conveyed to 
tip wagons, whence they are removed for burial 
or incineration. Due to the gross misuse of the 
sewers by an illiterate population, the amount of 
floating matter in Indian sewage is far in excess of 
that found under European—and presumably 
American—conditions. 


Detritus REMOVAL 


Immediately beyond the screens are two curved 
weirs and a horizontal slab cutwater which divert 
the lower strata of the sewage, which contain the 
road grit, into two detritus separating wells. 
while permitting the upper strata to pass straight 





672 


THE- ENGINEER 





JUNE 2, 1939 








on to the suction channel feeding the pumps. On 
entering the detritus wells the sewage is deflected 
downwards, and then, rising upwards, it drops its 
heavier suspended matter. The liquid, with the 
light organic matter still in suspension, passes over 
radial weirs and back into the main flow. A 
weighted plate, hanging on a horizontal axis, 
across the sewage channels causes a slight heading 
up on the upstream face of the weirs to which refer- 
ence has been made, and this is sufficient to force 
a flow through the detritus wells. The wells have 
hopper bottoms, and from time to time the grit 
is removed by a gravel pump in a column of water 
to a separator above ground-level (see Fig. 4). 
The water used for carrying the detritus is lifted 























Fic. 4—GRIT SEPARATOR 


to such height that it can pass into the rising main, 
and so no head is lost. Experimental work is still 
in progress with a view to ascertaining what 
velocities through these wells give optimum con- 
ditions of efficiency. 


PuMPING PLANT 


The original pumping plant comprised three 
Worthington-Simpson, triple-expansion, duplex 
type pumps, each with four plungers and multiple 
valves. Each pump has a duty of 12 million gallons 
daily against a maximum head of 60ft. Steam is 
supplied by three Babcock and Wilcox water-tube 
boilers with superheaters, chain grates and Green’s 
economisers. One boiler can supply steam for one 
engine. As usually one boiler is undergoing 
periodical cleaning, only two pump units are avail- 
able for normal running. The capacity of the plant 
is thus 24 million gallons daily, or about three times 
the original contemplated maximum dry-weather 
flow. As these pumps have many years’ useful 
life, the levels of the new disposal works were so 
arranged that the head of the gravity sewer runnng 
onwards from the point of discharge of the pump 
rising mains is at the same level as the point of 
original discharge of the pumps. 

The new works being designed to deal with 
24 million gallons daily dry-weather flow, or three 
times this amount at times of rain, additional 
pumps were required, and a new pumping station 
has been constructed, on the opposite side of the 
suction channel to the existing building, and in this 
pumping station six electrically operated units, 
each of 12 million gallons daily capacity, will 
eventually be provided—Fig. 2. At present three 
units have been installed (see page 680). 

The pumps are arranged on a low level floor near 
sewage level, and are of the horizontal split-casing 
centrifugal type by the Harland Engineering Com- 
pany, of Alloa, Scotland. Each pump is direct 
coupled with an electric motor of 220 H.P. The 
pump glands are sealed by filtered water supplied 
from a separate pumping system. Renewable eye 
and neck rings to the impellers enable the pump 
efficiencies to be economically maintained. These 
rings are subject to considerable wear and experi- 
ments with different types of rings are being carried 
out. 

The pump suctions are open-ended, and the 
pumps are primed by creating a vacuum in the 
pump body. Elecrtically operated exhausters are 
provided for this purpose. The exhausted air is 





discharged into the outside atmosphere through 
a ventilating shaft. The interior of the pumping 
station is completely free from smell. The electric 
controls are situated at ground-level, and the 
switchgear (Fig. 5), by Reyrolle, controls all 
circuits on the pumping-station estate. The 
lighting of the pumping station received very 
careful consideration, and the accompanying 
illustrations, from photographs taken at night, 
show the absence of shadows. 

The pumps discharge into a 44in. rising main 
and the flow therein is recorded by an “ Electroflo ”’ 
venturi meter. The venturi recorders are mounted 
alongside the switchboard. The old steam pumps 
discharge into a similar rising main. 

The construction of the pumping station involved 
a considerable amount of work below water level, 
and the pump floor is 5ft. below standing water- 
level. The suction sumps go considerably deeper, 
and, in bonding in with the existing works, the 
foundations of the latter had to be undercut. 
The whole work was carried out without stopping 
the sewage flow for a moment. 

The pump makers’ guarantees provided for 
an overall efficiency of 70 per cent. when working 
at a head of 57ft., while on official tests an efficiency 
of 76 per cent. was obtained. 

The pumping station building also contains 


work could be begun. This line forms part of the 
finished scheme. 

On reaching the disposal works the sewage 
first passes through a flume recorder which, in 
addition to giving a local record of the momentary 
flow, also transmits electrically a flow record to 
the office on the works. Similar recorders are 
fitted to the effluent and return sludge channels. 

The purification plant, as at present built, 
can deal with a dry-weather flow of 18 million 
gallons, but has been designed so that it can be 
readily extended, when occasion demands, to 
deal with 24 million gallons daily. The purifica- 
tion process is divided into three stages: Pre- 
liminary sedimentation (1$ hours’ detention), 
aeration (12 hours), and final sedimentation 
(6 hours). The plant is divided, longitudinally, 
into three sections, and the concrete retaining 
walls have been designed to permit any one section 
being dewatered without interfering with the 
operation of the rest of the plant. The outer 
wall at the south end has been designed as a 
pressure-retaining wall so that it can resist water 
pressure when, at some later date, an extra 
6-million-gallon section is added at this end of 
the plant. Labour and cement in India are cheap, 
stone is available on the site, while sand was found 





nearby. Reinforced concrete construction was 














FIG. 5—SWITCHGEAR FOR 


the works offices, a large store, and a workshop 
fully equipped for carrying out all running repairs. 
There is also an electrician’s workshop, forge, and 
small foundry. 


Duct 


The rising mains are each about 800ft. long 
and discharge into a junction well at the head of 
the so-called gravity duct running to the disposal 
works. This duct is about 4 miles long and is of 
U section, 6ft. 3in. wide and 7ft. deep. The circular 
bottom ensures fair velocities at low flows, while 
the upper vertical sides give a minimum friction 
at times of flood. The duct runs at places above 
ground and at others below ground. Where it 
runs above ground or with up to 3ft. of cover, 
a reinforced concrete slab roof is provided, while 
in deep cuttings an arch roof is formed. This duct 
passes over two large drainage lines (see Fig. 6), 
under four others, and under one main road and 
one main railway line. It was possible, however, 
to find an alignment which permitted an even 
gradient throughout. The duct runs across open 
country. Ventilation shafts are provided about 
every 800ft. and manholes every 400ft. 


DisposaL WorkKS 


Investigations showed that, owing to the level 
nature of the country, a gravity flow the whole 
way to any disposal works was impossible, and 
so, in selecting the site for the purification plant, 
it was desirable so to locate the latter that it 
could be commanded by gravity from the point 
of discharge of the original pumping plant. This has 
been done and use has also been made of rock strata 
underlying the whole site to give a solid foundation 
for the deep sedimentation tanks of the plant. 
There is no water at the disposal works site and 
a 4in. water main had to be laid to the site before 

















KILOKRI PUMPING PLANT 


therefore used wherever possible, and it is believed 
that few activated sludge plants have such a 
large proportion of this class of construction. 
Maintenance costs on the structure will therefore 
be negligible. 

After passing the inflow recorder the sewage enters 
a feed channel—Fig. 3—running across the full 
width of the plant, and into this channel the surplus 
activated sludge of the plant is discharged. 
Through 24in. valves in the floor of this channel 
the sewage runs to the twelve preliminary settling 
tanks, each 30ft. square, about 37ft. deep, and 
with hopper bottom. Deflector boxes prevent the 
incoming sewage disturbing the surface of the 
liquor in the tanks. The clarified sewage passes 
on to a balancing channel, while the mixed sludge, 
collecting in the hopper bottoms, is run off, from 
time to time, under hydrostatic pressure through 
6in. draw-off pipes to a sludge channel and 
thence to the drying beds, which will be described 
later. 

From the balancing channel the aeration tanks 
are fed and at the inlet end of these tanks the 
activated sludge is turned into the incoming 
sewage. The aeration tanks (see page 680) are 
formed of 108 pockets, each 30ft. square, and 
in the centre of each pocket is an uptake tube 
of reinforced concrete. At the top of each of 
these tubes is a paddle wheel revolving on a 
vertical shaft, coaxial with the uptake tube, and 
these paddles draw the contents of the pocket 
up the tube and throw them, in a finely divided 
state, over the surface of the tank liquor. Suitable 
baffle walls ensure that the sewage, in its passage 
through these tanks, follows a sinuous course 
and obtains the maximum amount of aeration. 

The aeration paddles (cones) are suspended 
from gear-boxes mounted on long reinforced 
concrete bridges. Each gear-box contains a 
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bevel drive with machine-cut gears and pump 
lubrication, and is also provided with a clutch 
whereby any cone can be thrown out of operation 
without disturbing the running of the rest of the 
plant. Flange couplings at the ends of each 
gear-box admit of its removal for repairs, and 
short lengths of shafting, with flanges, are carried 
as spares to admit of a given line of cones being 
kept running with a minimum of stoppage. Each 
bridge spans nine pockets and the lines of cones 
are driven by 36 H.P. motors mounted on a cross 
bridge spanning the aeration tanks. Expansion 
joints, both in the concrete and in the shafting, 
prevent any temperature stresses being trans- 
mitted to the machinery. Air temperatures at 
Delhi vary from a few degrees below freezing on 
a winter night to 140 deg. Fah. in the heat of 
summer. Expansion movements on a 270ft. 
bridge are therefore considerable. Ball bearings 
are used throughout and grease nipple lubrication 
is employed. 

The motors, which drive the shafting through 
Hans Renold chain drives, running in oil baths, 
are of the double-squirrel-cage type, totally 
enclosed for outside operation. Each motor has, 
in addition, a hinged sheet-metal cover, painted 
aluminium, to reflect back as much heat as possible. 

At the outlet end of the aeration tanks are 





power consumption against B.O.D. figure reduc- 
tion. By American standards the consumption 
of water in Delhi is low, and hence the sewage is 
strong, while, the distance to the disposal works 
being long, septic action in the sewage has, to a 
considerable extent, taken place. 


POWER 


A 6600-volt, three-phase overhead transmission 
line, 7 miles long, runs from the New Delhi power 
station to the disposal works, with a branch to the 
Kilokri pumping station. The pumping station 
can also be fed by an entirely independent line. 
The transformers and switchgear at the disposal 
works are situated in a building immediately 
alongside the plant, and both on the high and low 
tens‘on sides the installation’ can deal with the 
requirements of the plant when extended to 
deal with 24 million gallons daily. When the 
extensions to the works take place the spare 
panels of the low-tension switchboard can be 
connected up without interfering with the opera- 
tion of the plant. All circuits are separately 
metered and all cables are laid underground. 
The purification plant and the sludge drying beds 
are illuminated at night by large floodlights. 
Power and light plugs at convenient points all 
over the plant permit the easy connecting up of 











FiG. 6-MAIN CONDUIT TO DISPOS4L WORKS 


adjustable weirs, whereby the level of the liquid 
in the tanks, and hence the cone submergence, 
may be varied within limits. The object of the 
process is, naturally, to produce an effluent com- 
plying with the required standards, with a 
minimum consumption of power. All cones, at 
present, run at the same speed-and with the same 
submergence. Experiments are, however, about 
to be carried out with the first two or three cones 
in each line rather more submerged than the others. 
This will give greater aeration at the point where 
greatest aeration is required. The overflow weirs 
communicate with a second balancing channel 
from which the final settling tanks are fed. There 
are forty-eight of these tanks, which are of the 
same design as the preliminary settling tanks. 
The clear effluent is run off through steel overflow 
channels to the main effluent channel. A flume, 
recording the flow, is incorporated in this channel. 
Fig. 3 shows the general arrangement. 

The effluent has to comply with the British 
Royal Commission Standards, namely : 

The suspended solids must not exceed 3 parts 

per 100,000. 

The albuminoid ammonia figure must not 

exceed 0-2 per 100,000. 

The five-day B.O.D. figure must not exceed 

2-0 parts per 100,000. 

Furthermore, the makers of the plant, under 
penalty, guaranteed that with the normal Delhi 
sewage these figures would be obtained with a 
power consumption not exceeding 450 units of 
electricity per million gallons treated. Official 
acceptance test figures, taken over a nine-day 
test, were : 

Parts per 100,000. 

-30 


Suspended solids Max. 1 

Min. 0-60 Mean 0:95 
Albuminoid ammonia Max. 0-14 

Min. 0-12 Mean 0-13 
Five-day B.O.D. figure Max. 1-20 

Min. 0-74 Mean 1-00 


Power consumption per million gallons treated, 430 units. 


Experiments are now being carried out checking 





inspection lamps and temporary plant. Current 
is supplied at a through rate of 0-55 anna (1-10 
cents) per unit. 
SLUDGE RETURN 
The activated sludge collecting in the final 
settling tanks is removed periodically by “‘ Ames 
Crosta ’’ automatic desludging gear to the sludge 
draw-off channel, whence it is lifted to a flume in 
which it returns to the incoming sewage or to 
the inlets of the aeration tanks. A Lea recorder 
is incorporated in this flume. There are four 
return sludge pumps of the horizontal split- 
casing type by Mather and Platt, and the glands 
are sealed by filtered water. 4 


SLuDGE DisPposaL 


The mixed shdge from the preliminary settling 
tanks is drawn off through 6in. piping to a sludge 
channel, whence it runs through a spun reinforced 
concrete pipe to the sludge drying beds. These 
beds are situated about two-thirds of a mile from 
the main plant on lower ground, and the sludge can 
be run on to them by gravity. The beds are 3ft. 6in. 
thick of graded stone and sand, and measure 
700ft. by 500ft. They are divided by concrete 
roads and tramway tracks into six subsidiary 
beds, and on to these the sludge is fed through 
reinforced concrete channels. The sludge dries 
partly by evaporation and partly by draining. 
There is a growing demand for the sludge for use 
as manure, while the surplus is removed in tip 
wagons to an adjoining depression. The liquor 
which drains through the beds is received on a 
concrete floor and runs into a collecting channel, 
whence it is pumped back into the incoming 
sewage. The pumps for this duty are automatically 
controlled by float-operated switches. 


DIGESTION 


The original project, prepared by the writer, 
contemplated sludge digestion and the possible 
use of sludge gas for power purposes. The sludge 





would have been reduced in volume and would 
have been inodorous. The writer is of the opinion 
that during the hot weather, despite all pre- 
cautions, fly breeding will start on these beds, 
and, sooner or later, digestion, deferred in the first 
instance to reduce cost, will be adopted. The 
works are well away from urban areas, but in a 
tropical country any process which encourages 
the breeding of flies is to be deprecated. 


LABORATORY CONTROL 


The works have a fully equipped laboratory, 
while in the chemist’s office are electrically 
operated recorders showing the inlet, outlet, and 
return-sludge flows. In addition to the record of 
instantaneous flow, these recorders also have 
integrators and weekly charts. Samples of effluent 
and aeration tank liquor are taken every two 
hours throughout the day and night, and an 
effluent- well up to requirements is being 
maintained. 


Costs 


Figures of cost, given below, may be of interest. 
Much of the machinery had to be imported from 
abroad, and a carefully prepared construction 
programme was necessary to enable the works 
to be completed within twenty-one months. Costs 
of the various sections were : 


Section. Rupees. Dollars. 
Outfall sewer ... ... ... .-- 400,000 110,000 
Screening and detritus plants 250,000 70,000 
Pumping station, plant and 
rising main... ... ... ... 380,000 105,000 
Gravity duct ... ... ... ... 420,000 115,000 
Disposal works, including resi- 
dential buildings, office, labo- 
ratory andeffluent channel 2,450,000 - 680,000 
High-tension electric line 70,000 20,000 
Works water supply 35,000 10,000 


The plant has not been in full operation for 
a year, but operation costs are working out some- 
what eheaper than estimated. Estimated annual 
running costs, allowing for repairs, operation and 
depreciation fund contributions, are Rs. 350,000 
(dollars 100,000). The plant is administered by 
the Delhi Joint Water and Sewage Board, to 
whom it was handed over free of debt charges. 
This undertaking controls the bulk supply of 
filtered water and the removal of all sewage from 
the Delhi urban area. 


SALE OF By-PRODUCTS 


A channel, nearly 2 miles long, runs from the 
purification plant to the River Jumna. About 
3000 acres of land are, however, commanded by 
gravity from this channel, and irrigation is being 
rapidly developed. Charges for effluent are 
25 per cent. above those of the ordinary irrigation 
canals. A further 1100 acres is to be irrigated by 
pumping. In its route to the river, the effluent 
channel passes over the Agra canal, and arrange- 
ments have been made for discharging up to 
12 cusecs into this channel. Very little water will 
therefore reach the river, except at times of rain. 
At such periods the river is in heavy flood and a 
very heavy dilution is obtained. At certain 
periods of the year the flow in the river is very 
low and risk to public health might occur if 
large quantities of effluent were turned into the 
river at such times. A gaseous chlorine plant 
has therefore been provided and can give a dose 
of up to three parts per million of chlorine to the 
sewage. This plant will only be operated for a 
few months in the year, and, as irrigation develops, 
to a decreasing amount. 

Sales of sludge are developing slowly, but it 
is anticipated that once the results on one crop 
have been seen, the demand will rapidly rise. 








Detectinc Fautts iv Mine TRaminG CaABLes.—A 
correspondent in the Electrical Times describes a method 
he has evolved for the detection of failures in heavy 
trailing cables in mines. When a cable develops a short 
circuit between cover or between a core and the earth 
screen which surrounds the cores, considerable difficulty 
is sometimes experienced in locating the position of the 
fault—that is, apart from methods which involve accurate 
measurement and calculation. The method of locating 
such faults of this description evolved by the writer was 
as follows :—A second-hand shunt-wound D.C. generator 
was purchased, the output of the generator being 200 
amperes at 6 volts working pressure. This generator was 
coupled to a 6 H.P. squirrel-cage motor via a vee-rope 
drive, the output of the generator being controlled by a 
shunt field regulator. To locate the position of a short 
circuit between any two cores, the cores in question are 
connected to the generator and a current of from 50 to 
100 amperes allowed to flow through the fault. The cable 
is then passed through the hands, the fault being indicated 
by heating up at the point of short circuit. This method 
can also be used for quickly detecting earth faults and 
short circuits on stators, rotors and D.C. armatures. 
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(Continued from page 646, Muy 26th) 


yas ground level the coal is taken to the new 
boiler-house by three Mavor and Coulson 
sectional belt conveyors (Fig. 10) and a fourth 
distributes it to the bunkers. The three elevating 
conveyors are 758ft. long and raise the material 
92ft. The belts are 24in. wide and have a capacity 
of 130 tons per hour. By carrying the idler rollers 
on inverted troughing instead of on channels, 
weight and space in the bridges have been saved. 
By taking off any of the cover plates between the 
sections the full width of the return belt can be 
seen from above while the belt is running. Grease 
seals exclude the dust from the ball-bearings of the 





of Brimsdown “A”’ 
Station 


II 


the belt tension is maintained automatically by 
gravity take-ups. No adjustment by hand is 
needed to take account of variations in tempera- 
ture or load or belt stretching. 

In the boiler-house, No. 4 conveyor, seen on the 
right of Fig. 12, is unloaded by a tripper which is 
moved as required by power taken from the belt. 
The belt discharges down the bifurcated chute 
(Fig. 13), and by passing round two bend pulleys 
turns pulleys Al and A2 in opposite directions. 
When an excentric bush is turned by hand the 
friction wheel B is brought into contact with either 
Al or A2, and drive is transmitted to chain 











Fic. 10—ELEVATING 











FiG. 12—TRIPPER CONVEYORS OVER BUNKERS 


idler rollers. Particular care is taken to avoid dirt 
building up on pulleys or material sticking at 
transfer points. The return run of the belt is 
protected by the inverted troughing from all 
spillage. On the carrying side the belt is cleaned 
by a rubber scraper as it leaves the head pulley, 
and a steel scraper cleans the snub pulley over 
which it next passes. Hence the belt is pre- 
served from fine material being ground into it 
and pulleys are kept clean. The chutes and spill 
plates ensure free running of the material and 
complete absence of spillage. The fact that each 
conveyor runs slightly faster than the conveyor 
delivering to it avoids possibility of congestion at 
transfer points. Access platforms and ladders 
give easy access to all parts. 

Driving gears (Fig. 11) have a David Brown 
“ Radicon ” reducer coupled to the conveyor head 
pulley. The three elevating conveyors are held 
against gravity when the current is switched off 
by a Mavor and Coulson hold-back. 

On the two long conveyors, Nos. 1 and 2, the 
lengths of which are 210ft. and 420ft. respectively 











One of the most interesting features of the plant 
is the Metrovick system of unified boiler control, 
In a boiler-house the finished product is, of course, 
steam and the raw materials are coal, air, and 
water. For each ton of steam produced there are 
certain definite quantities of the three raw materials 
required, and it should be possible, by operating a 
single control, to raise or lower the output of steam 
from the boilers. On account of variations in the 
quality of coal or in the burning characteristics of 
the furnace, it is also desirable to retain the possi- 
bility of adjusting the quantities of coal and air 
by controlling the speed of the individual motors 
driving the fans and stokers. In the Metrovick 
system of unified boiler control in use at Brims- 
down each boiler is provided with a generator 
connected to the various fan, feed pump, and 
stoker motors, as in Fig. 14. The fields of the 
motors are separately excited from the D.C. supply 
and the ratios of the speeds are controlled by 
adjusting the field rheostats, the actual speeds 
being fixed by the voltage supplied from the 
generator. The field of the generator is supplied 
from exciter bus-bars feeding the generator for 








-_FIG. 11—CONVEYOR TRANSFER POINT AND DRIVING GEAR 























sprocket C, which drives the rail wheels. When the 
tripper is not travelling accidental movement is 
prevented by a screw clamp which grips the rail. 

Coal can also be fed to the bunkers from an eleva- 
tor which delivers to a second Mavor and Coulson 
tripper conveyor, on the left in Fig. 12. As the 
capacity of the elevator is only 30 tons per hour, 
a belt 18in. wide is sufficient. Apart from width 
the tripper is a duplicate of the one described. 

A standby connection is made between the 
coal conveyor associated with the L.P. boiler- 
house in the A station and the new bunkers, so 
that in the event of the failure of the main supply 
system, coal can be obtained from the dock 
and coal-handling plant originally installed at the 
station. A Babcock pneumatic plant deals with 
the ashes. Ashes from the stoker hopper are first 
passed through a breaker before entering the con- 
veyor pipe. A separate pneumatic system deals 
with dust from the economiser hoppers and with 
that collected in the grit collectors, this dust being 
separated out in a cyclone and is then wetted and 
pumped to a disused gravel pit. 





FIG. 13—TRAVELLING TRIPPER 


both boilers, and if it is desired to raise or bower the 
steam production of any one boiler the field 
rheostat of the generator of that boiler is adjusted, 
thus altering the terminal voltage of the generator. 

At Brimsdown two generators are coupled 
through gears to the L.P. turbo-alternator set, and 
each generator is associated with one boiler. For 
starting and standby purposes there is a motor 
generator set of sufficient capacity to start up the 
two boilers together and to bring them up to about 
30 per cent. of their maximum continuous rating. 
Alternatively the machine can maintain one boiler 
at its maximum continuous rating, provided ‘the 
motor-driven feed pump is replaced by the 
standby steam-driven unit. 

The excitation bus-bars are fed from an exciter 
set connected to the station battery and complete 
control of the output of the bank of boilers can be 
achieved by adjusting the voltage of this small 
exciter set. With this arrangement it is possible 
for the ‘fireman in charge of the individual boilers 
to adjust the induced and forced draught fans so 
that each furnace is burning with the best possible 
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air and fuel distributions. On the other hand, if 
the combustion engineer wishes to raise the steam- 
ing of one boiler, it is not necessary to alter the 
setting of the individual fan motors, but only to 
adjust the field rheostat on the generator. Finally, 
if it is desired to increase the steam capacity of the 
entire plant it is possible to raise the voltage on 
the excitation bus-bars, thus increasing the steam- 
ing of the whole station. 

The usual methud of operating a boiler-house 
containing, for example, a bank of two boilers is to 
operate one boiler on normal economic rating at 
which the efficiency is a maximum. The other 
boiler is used for regulating purposes and may 
fluctuate anywhere between maximum continuous 
rating and 20 per cent. load. 

This means that for long periods the regulating 
boiler may be operating on the steep part of its 
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FiG. 14—DIAGRAM OF UNIFIED CONTROL SYSTEM 


efficiency curve (Fig. 15) and consequently at a com- 
paratively low efficiency. Itis necessary to use one 
beiler for regulating purposes because of the large 
number of controls involved and the difficulty of 
altering all these controls on the entire bank of 
boilers. But with the unified scheme the steaming 
of both boilers can be changed simultaneously and 
therefore the amount of variation is reduced to 
one-half, with the result that both boilers can 
operate over the flat portion of the efficiency curve 
in the region of its highest point. 
The energy consumption of the fan drives in 
.the unified control system is claimed to be sub- 
stantially lower than other types of drive. Although 
the D.C. motor has a slightly lower efficiency than 
the normal A.C. squirrel-cage machine, it is usually 
necessary to operate boiler fan motors at sub- 
stantially reduced speeds under normal conditions, 
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FiG. 15—BOILER EFFICIENCY CURVE 


so as to have sufficient margin for overloads and 
also for a “‘ sooted-up”’ condition in the boilers. 
Even though two-speed A.C. motors may be 
employed, it is extremely difficult to estimate what 
the low speed should be, and practical experience 
is said to indicate that the energy losses on A.C. 
fan drives in boiler-houses are usually considerable. 
The unified boiler control allows infinitely variable 
speeds to be obtained from creeping speeds up to 
full output, with the minimum of energy loss. 

In Fig. 16 a comparison is made of the 
horse-power necessary at the fan shaft for 
inlet and speed control and _ indicates that 
variable-speed drive requires less power to per- 
form the same duty under a specified boiler 
load. Fig. 17 shows the kilowatt input per boiler 
against boiler load for cases of inlet control with 
two-speed A.C. squirrel-cage motors and the 
Metrovick unified D.C. system. The full capacity 
of the fans is shown utilised at 110 per cent. boiler 
load. At the points where it is intended that the 
A.C. motors should be switched from one speed to 





another an overlap of 5 per cent. has been allowed, 
since it would not be practicable to operate exactly 
at a point which allowed no regulation without 
changing speed. The curves indicate that the use 
of variable-speed D.C. drive effects an appreciable 
saving in the energy consumption of boiler-house 
auxiliaries. 

High breaking capacity switchgear is reduced to 
a minimum. In the normal A.C. driven station 
each fan and feed pump motor must be provided 
with a high breaking capacity switch. Another 
advantage is that control gear and starters are 
reduced to a minimum, as the individual D.C. 
machines can be brought up to speed by raising 
the voltage of the motor generator sets. In the event 
of it being desired to restart a motor it is usually 
possible to reduce the voltage of the D.C. generator 
for a brief period to some value which will allow 
a machine to be switched direct into circuit. It 
should be noted that there are no heavy current 
circuits to be broken and all control is done by light- 
current shunt rheostats. Should it be desired to 
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Fic. 16—B.H.P. CURVES FOR INLET AND SPEED 
CONTROL 


change the source of coal supply it is possible to do 
so without any radical alterations to any of the 
plant in the boiler-house. It is only necessary to 
obtain the optimum settings of the various auxiliary 
units, which can usually be done fairly easily. 

With the unified boiler control the adjustment of 
air pressures is carried out by balancing resistances 
in the field circuits, which are normally set before 
the boiler goes into commission, and should 
unbalancing develop for any reason it is a com- 
paratively simple matter to reset these resistances. 

Believing that the D.C. drive of boiler-house 
auxiliaries by the unified control system has 
marked advantages, the Metrovick Company has 
developed a special range of D.C. boiler-house 
motors. These machines have closed air circuits 





exceptional causes, it can be carried out through the 
inspection cover. The interior of the machine is 
well illuminated by the two large windows of 
“* Armourplate ”’ glass in the end brackets and the 
commutator can be clearly seen without breaking 
any dustproof joints. ‘‘ Armourplate”’ glass is 
several times as strong as ordinary plate glass and 
is especially resistant to shock. A complete motor 
is shown in Fig. 19. 

As regards the auxiliary steam system, a steam 
turbine drive is the simplest and most reliable 
means of operating the variable-speed steam 
circulating pumps. But unless care is taken this 
steam supply may be the source of a considerable 
waste of energy. On the Brimsdown boilers it was 
decided that the steam for driving these turbines 
should be taken from the exhaust steam system 
from the main H.P. turbine at a point between the 
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FIG. 17—-ENERGY CONSUMED BY AUXILIARY DRIVES 
WITH FAN INLET AND SPEED CONTROL 


steam-to-steam and flue gas reheaters. At this 
point the pressure and temperature of the steam 
fluctuate in accordance with the load on the main 
turbine plant and the driving turbines were 
designed to meet this condition. But it was only 
possible to adopt this system down to loads of 
about 18,000 kW on the main plant. Below this 
load the pressure in the exhaust steam system 
becomes too low to enable the auxiliary turbines 
to develop the required output. It was therefore 
arranged that when the pressure falls to 85 lb. per 
square inch a reducing valve in an auxiliary steam 
line from the radiant superheater outlet opens 
and maintains a pressure of 200 lb. in the auxiliary 
steam receiver which supplies the driving turbines 
for the steam pumps. For starting-up purposes an 
external supply of L.P. steam is required, and this 
is obtained from one of the original L.P. boilers. 
This supply is also led to the auxiliary steam 
receiver which supplies as well the other steam- 




















FiG. 18—-MOTOR CLOSED AIR CIRCUIT 


with special facilities for cleaning any dust which 
may accumulate in the external air circuits of the 
coolers and are designed to be resistant to corrosion 
from fumes present in a boiler-house. In Fig. 18 
is shown the closed air circuit of a totally enclosed 
motor, where double-headed arrows denote the 
external air circuit and single-headed arrows the 
internal air circuit. The two-circuit system of 
cooling gives the advantage that the external dust- 
laden air is entirely excluded from the bearings and 
the interior of the motor, while the closed circuit 
of the air within the motor ensures efficient cooling. 
The paths of the air through the radiators are free 
from sharp bends and the air is forced along them 
at a high velocity to prevent precipitation of dust. 
If cleaning should become necessary, owing to 





driven auxiliaries, such as the standby lift and feed 
pumps, soot blowers, &c. As already stated, the 
steam exhausted from the steam pump turbines is 
discharged into the de-aerator and into the 
evaporating plant, so that in effect these auxiliary 
turbines are in parallel with certain stages of the 
main turbine plant. 

Operating with initial steam conditions of 
1900 lb. per square inch and 930 deg. Fah., the 
generating plant consists, as shown in Fig. 1 ante, 
of two separate units, each driving its own main 
and auxiliary generators, arranged end to end with 
respective steam inlet ends adjacent. In order 
efficiently to use the expansion from 1900 lb. to 
200 lb., the primary turbine was designed with two 
cylinders coupled in tandem. No. | cylinder has 
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a casing consisting of two molybdenum steel 
forgings and contains a velocity compounded 
stage followed by twelve simple impulse stages, 
while No. 2 cylinder has a casing of cast molyb- 
denum steel and contains twelve impulse stages. 
As already explained, after leaving No. 2 cylinder 
of the primary turbine the steam was intended 
to pass to a live steam reheater and then to a flue 
gas reheater, before entering the condenser unit, 
but the steam heated reheater has been found 
to be unnecessary. 

The primary turbine is provided with duplicate 
steam chests arranged one on each side of No. 1 
cylinder. Four governor valves are incorporated, 
each controlling a separate group of nozzles. 
Two valves are arranged in each chest. The 
steam connections from the steam chests to 
the cylinder are carried by two connections 
to the top half casing and two to the 
bottom half. Three of the governor valves operat- 
ing in sequence carry the load up to the econo- 
mical rating, while overload is obtained by the 
fourth valve with its group of nozzles supplemented 
by partially by-passing the simple impulse stages 
in No. 1 cylinder. Each steam chest is provided 
with an emergency stop valve, which closes auto- 
matically in the event of overspeed. The over- 
load valve which by-passes a proportion of the 
steam across the twelve impulse stages is similarly 
operated by a power piston which is brought into 
use when No. 4 governor valve reaches its position 
of full opening. Actually, the by-pass connections 
are contained within the top half-cylinder casing, 
and are in duplicate. To minimise the effects of 
temperature differences, these by-passes are pro- 
vided for the greater part of their length with steel 





18—TOTALLY - ENCLOSED CLOSED AIR CIRCUIT 
MoTOR 


FIG. 


sleeves with a clearance space between their 
outsides and the actual cylinder. 

The governor is driven from the turbine spindle, 
and is arranged with its axis horizontal at the side 
of the inlet pedestal. The operating arm of the 
governor actuates the control piston of an oil relay 
valve also mounted on the pedestal and this valve 
in turn controls the power pistons operating the 
steam governor valves. These power pistons are 
provided with a bridge arrangement which obviates 
the necessity of providing glands under oil 
pressure. 

Situated inside the inlet end pedestal, the main 
oil pump supplies both the lubricating and relay 
systems. Glands on the primary turbine follow 
established Metropolitan-Vickers practice, and con- 
sist of radial clearance type steel labyrinth rings 
in segments very similar to those used for Metro- 
politan-Vickers plant designed for more standard 
conditions, but in this instance the number of 
segment rings is considerably increased. Actually 
there are some 150 throttling points in the gland 
at the inlet end, and these are supplemented by a 
water-sealed gland. The primary unit runs at 
3000 r.p.m., and drives a 19,000-kW, 33-kV 
Metropolitan-Vickers alternator and a 1680-kW 
house alternator coupled in tandem. 

Rated at 34,000 kW, C.M.R., the condensing 
unit consists of a high-pressure cylinder containing 
thirteen impulse stages exhausting to a double- 
flow, low-pressure cylinder containing five impulse 
stages in each flow. This machine also runs at 
3000 r.p.m., and drives a 33-kV Metropolitan- 
Vickers alternator. A reduction gear is coupled 
to the alternator shaft for the drive of two 1050-kW, 
500-V D.C. house generators, and the main and 
pilot exciters at 1000 r.p.m. As explained in the 
early part of the last article, the condensing unit 


has governor gear which will enable this unit to 
operate independently from the low-pressure boiler 
system in the event of shutting down the high- 
pressure boiler or primary turbine. During 
normal operation, however, the governor is set to 
allow the plant to operate as a four-cylinder unit 
solely under the control of the primary turbine 
governor. A device is incorporated to limit the 
load on this unit to its maximum designed rating. 

As in the case of the primary turbine, the governor 
of the condensing unit is driven by a helical gear, 
and actuates the main governor valve through the 
medium of an oil relay system dealing with loads 
up to the economic rating. Overload is carried 
by automatically by-passing the first three stages 
by means of duplicate valves mounted on the top 
half of the casing. 

For each flow of the low-pressure cylinder, 
there is a Metrovick twin condenser, each contain- 
ing 19,500 square feet of cooling surface. The 
condenser shells are of welded steel construction. 
The plant is designed to deal with approximately 
294,000 Ib. of steam per hour when supplied with 
























been installed. For standby purposes, however, 
a standard three-stage air ejector has been 
installed and arranged to take steam through a 
nozzle from the H.P. high temperature steam 
line. A starting air exhauster is also provided 
and is arranged to take steam from the L.P. boilers 
at 160 lb. per square inch. There are two full- 
duty Pervac extraction pumps. 

The feed heating system (Fig. 20) consists of 
four high-pressure feed heaters, a de-aerator 
heater, and an evaporator condenser supple- 
mented by the ejector intercoolers and a drain 
cooler, the feed being raised to 360 deg. Fah. at 
maximum load. The de-aerator heater and the 
evaporators are supplied with steam from the 
exhaust of the turbines driving the boiler steam 
circulating pumps, while No. 4 high-pressure 
heater was intended to be supplied by the drainage 
from the live steam reheater, which, as we have 
said, has proved to be unnecessary. As will be 
seen from Fig. 20, there are only three actual 
bleeder points on the turbines. 

Consisting of steel casings with hard drawn tubes, 
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1.—H.P. steam from boilers. 23.—L.P. steam. 
2.—Steam chests. 24.--To B.F. pumps. 
3.—Steam reheater. 25.—H.P. heaters. 
4.—Flue gas reheater. 26.—Reheater heat exchanger. 
5.—L.P. steam from existing boilers. 27.—Lift pumps. 
6.—L.P. receiver. 28.—Recirculating pumps. 
7.—Flash box. 29.—L.P. feed pump. 
8.—Atmos. exhaust. 30.—To L.P. boilers. 
9.—Temporary connection from L.P. receiver. 31.—Surplus water drain to conservator tank. 
10.—Exhaust from steam circulating pump turbines. 32.—-Recirculation to condenser. 
11.—Connections from steam circulating pump turbines. 33.—Gland heater. 
12.—Extraction pumps. 34.—No. 1 L.P. heater. 
13.—Emergency supply from reserve tanks. 35.—Drain cooler. 
14.—Air suction. 36.—To tests tanks. 
15.—Steam from glands. 37.—Standby ejectors. 
16.—Rotary air pump. 38.—Auxiliary steam main. 
17.—Steam space drain. 39.—Light load connection. 
18.—De-aerator. 40.—Emergency to condenser flash box. 
19.—Sludge pumps, 41.—-Drain recovery tank. 
20.—Vent to atmos. pipe. 42.—To condenser flash box. 
21.—Gland sealing steam. 43.—From test tanks. 
22.—H.P. steam. 44.—-Starting exhauster. 
FIG. 20—DIAGRAM OF FEED HEATING SYSTEM 
a total of 32,000 gallons of cooling water per) the feed heaters are Metropolitan-Vickers ‘* U ” 


minute at an inlet temperature of 70 deg. Fah. 
Under these conditions it maintains a vacuum of 
28-5in. hg. 

Arranged in a pit in the engine-room at the end 
of the H.P. set, the duplicate half-duty circulating 
vertical pumps are driven by constant-speed A.C. 
motors. The circulating water is cooled in two 
reinforced concrete cooling towers, each capable of 
dealing with 1,000,000 gallons of water per hour. 
Owing to the shape of the piece of ground on which 
it was necessary to accommodate them, they are 
oval at the base, but the form changes to circular 
at the top. The major axes of the two towers are 
arranged at right angles to each other. They are 
designed to cool the water 134 deg. Fah., the 
recooled temperature being 70 deg. Fah. when 
the dry bulb temperature is 60 deg. Fah. and the 
humidity 75 per cent. 

The air-removal plant presented certain diffi- 
culties, as there is no suitable supply of 
L.P. steam at a constant pressure which 
could be used for operating air ejectors. For 








normal service a Le Blane rotary type pump has 


tube units. The evaporators consist of three 
Metrovick double-ended ‘“ U’’ tube, single-effect 
units, operating in parallel, each being designed 
for 50 per cent. of the normal full duty. Steam is 
admitted through headers at each end and passes 
through horizontally disposed ‘“‘U”’ tubes, and 
returns to drain headers. In the centre of the 
horizontal cylinder evaporator casing a large 
dome is provided containing centrifugal pattern 
separator baffles. The de-aerator comprises a de- 
aerating chamber and a storage tank for de-aerated 
water. In the de-aerating chamber are perforated 
trays and steam baffles which constrain the steam 
to pass between the trays through which the water 
falls. To avoid any stationary atmosphere in the 
storage tank the steam is supplied to both ends 
of the tank and passes over the surface of the 
water to the connections to the de-aerator at the 
centre. The lift pumps are arranged at the 
inlet to the high-pressure heaters, while the boiler 
feed pump is on the discharge side of No. 4 high- 
pressure heater. 

There is no surge tank in the accepted sense of 
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the term, but a connection is provided from the 
condensate reserve tanks to the condenser 
which admits a small quantity of water to 
the condenser when the L.P. evaporators are 
not in service. In addition, there is an emer- 
gency connection from these condensate tanks to 
the storage tank of the de-aerator, which will 
admit water to the de-aerator in the event of the 
water falling to a predetermined level. Con- 
versely, if the water level rises beyond the maxi- 
mum permitted, an alarm device operates and 
water is discharged from the system by means 
of a hand-operated valve near the turbine 
gauge board. The drains from the H.P. heaters 
are cascaded down to the de-aerator, but for test 
purposes provision is made to discharge them down 
to the evaporator condenser and thence into the 
hot well of the main condensers, so that they may 
be included in the weigh tank measurements. 

As regards the station piping supplied by 
Stewarts and Lloyds, Ltd., that for the L.P. 
calls for no special comment, although it is of 
interest to note that the main L.P. steam piping is 
provided with Spencer muff joints. The H.P. 
superheated steam piping is all of chrome-molyb- 
denum steel of the same analysis as the boiler 
tubes. A variety of joints have been adopted. 
For the piping actually associated with the boiler 
unit plain butt welds have been used throughout 
without internal sleeves, except adjacent to certain 
of the smaller valves where a spigot and socket 
type of bolted joint has been used with a soft iron 











Fic. 21—33-KV STATOR 


gasket of oval section. On the piping external to 
the boiler, i.e., from the boiler stop valve to the 
H.P. turbines, Dawson joints with flanges have 
been employed. ‘There are also examples of the 
Bailey joints and of plain flanged joints with flat 
soft iron gaskets, and also of plain scraped face 
joints. On some of the small drain piping Dawson 
joints without flanges have been used. The H.P. 
saturated steam piping is of 0-3 to 0-4 carbon 
steel, and here again examples of the spigot and 
socket bolted joint, plain butt weld, and Dawson 
joints are to be found. The H.P. feed piping is 
similar in composition to that used for the H.P. 
saturated steam pipes, but only two forms of joint 
are in evidence. Those adjacent to valves are 
spigot and socket joints, with an oval-sectioned 
soft iron gasket ring, while the intermediate joints 
are all of the Dawson pattern with flanges. The 
valves in the H.P. feed lines are all of English 
design, but in the steam lines, they are partly of 
Vitkovice design and partly of English design, 
although all were made in this country. 

A word or two may be said in conclusion about 
the electrical side of the new plant. Both the main 
three-phase alternators are wound for 33 kV. A 
1680-kW, 415 volts house set and its exciter are 
direct coupled to the main H.P. alternator. A 
1000 r.p.m. exciter, separately excited from a pilot 
exciter, excites both the main alternators, and 
both exciters are coupled through gearing to the 
main L.P. alternator. The fields of the two main 
alternators are connected in parallel and controlled 
as one unit by means of a single exciter field 
rheostat. The 33-kV stator windings (Fig. 21) 
are of the standard Metropolitan-Vickers windings, 





in which the core conductors are placed in semi- 
enclosed slots, so proportioned that the internal 
reactance of the machines is high and equal to the 
value obtained in a combination of low-voltage 
generator and transformer. The insulation of each 
winding is graded. Full 33-kV insulation is pro- 
vided at the terminal end of the winding and 
reduced insulation at the neutral end. The H.P. 
alternator has six coils per slot, and the L.P. alter- 
nator four coils per slot. In each case each coil 
contains only one series conductor, so that the 
insulation between turns is stronger than the 
insulation to earth. 

The micanite slot cells of the 33-kV coils are 
applied in three separate sections, the coils being 
vacuum dried and impregnated under vacuum and 
pressure after the application of each section. The 
conductor insulation is made similar to that of a 
condenser type bushing by conducting sheaths 
placed between the sections to reduce the voltage 
stress at the corners of the slot conductors and at 
the ends of the core. The conducting sheaths are 
proportioned in length to equalise the longi- 
tudinal voltage gradient at the point where the 
conductors leave the core. Although the con- 
centric end windings are not in contact with any 
earthed metal, they are fully insulated for their 
working voltage. The concentric end windings 
possess two advantages of particular value in 
33-kV machines, viz.:—(l1) Each phase is in 
a separate tier and completely separated from the 
other phases by a generous air space ; (2) the end 
connectors join the slot conductors in ample curves 
so that joints between them can be perfectly 
insulated for the full working voltage, the curves 
being particularly generous in the 33-kV connectors. 

While the switchboard is arranged at the south 
end of the feed pump bay, all the rheostats, both 
for the generators and motors, are controlled from 
the boiler control board, although provision is 
made on the switchboard for the control of the 
generators and motor generator sets, so that the 
machines may be paralleled if required. The 
boiler control board forms a complete centralised 
control for the two boilers and the fireman has the 
speed of all his auxiliaries under his immediate 
control. Any necessary switching for changing 
over from the motor generator set to a main 
generator or for any other purpose is carried out 
by a switchboard attendant. The calculated works 
power at economical rating is 5-4 per cent., of 
which a considerable proportion is accounted for 
by the circulating water system which, as stated, 
includes cooling towers. 

The Reyrolle switchgear for controlling the two 
new alternators comprises two 33-kV, 750- 
mVA metal-clad panels arranged as one complete 
switchboard out of doors. The three-phase oil- 
immersed circuit breakers are rated at 800 amperes, 
and are arranged for remote electrical control. 
The contacts are fitted with turbulator arc-control 
devices. Each panel has a rotary bus-bar isolator 
mounted in a chamber immediately above the 
circuit-breaker. Single bus-bars in oil-filled 
chambers are arranged in ring formation, and 
either equipment can be completely isolated if 
desired without interrupting the continuity of the 
bus-bar ring. Full isolating and earthing facilities 
are provided to ensure safe maintenance. 

Since the plant was first steamed at high pressure 
on September 26th, 1938, it has behaved extremely 
well, but serious difficulties have been experienced 
with the Midland coals owing to excessive slagging 
in the convection superheaters and severe corrosion 
in the air preheaters, but tests are now being carried 
out with Northumberland coals, with promising 
results. The plant was designed to have an overall 
annual thermal efficiency of 30 per cent., and it is 
confidently expected that this performance will be 
attained before the end of the year. The best 
weekly return to date gave an overall efficiency 
of 29-25 per cent. 








The Engineets’ Guild 


THE annual meeting of the Engineers’ Guild 
was held at Caxton Hall, Westminster, London, on 
Wednesday, May 24th, 1939. Mr. Robert Chalmers 
(Chairman of the Guild), who was in the chair, said 
that they had with them Monsieur Louis Pierre 
Bouquet, the General Secretary of the Syndicat 
Professionnel des Ingénieurs Diplomé Frangais, who 
had come over specially from France to attend that 
meeting. His organisation was the professional 
society of qualified engineers in France, which was 
inaugurated in 1934 and at the moment had 8300 
members. It was one of three societies in France 
which had an outlook and aims very similar to those 





of the Engineers’ Guild in this country; but in 
France they seemed to manage these matters in a 
way which should be an example here because these 
three societies were now in one Federation, and 
Monsieur Bouquet was Secretary of the Federation. 
The total number of members of the Federation was 
21,800. 

Monsieur Bouquet, speaking in French, said he 
brought to English engineers the most cordial 
greetings from French engineers, and added that his 
presence at the meeting showed sufficiently that what 
affected the economy of his country could not be 
indifferent to the British nation. He expressed the 
most sincere wish for the realisation of the aims 
which the Guild had assigned to itself, viz., to promote 
and maintain unity in the profession, to raise the 
social and economic life of the engineer, and to 
co-operate in the formation of an “‘ Economic Council 
of the Crown” where engineers should naturally 
have the place belonging to them, and where their 
competence would find recognition. Whether in 
their respective countries engineers were grouped in 
syndical formations or co-operative organisations, 
the sentiments governing them should be those 
corresponding to Imperial needs. From the social 
point of view engineers were the mediators between 
the employers and the workmen. They must know 
the aspirations and needs of the latter, but they 
must also know the needs of the enterprises and 
their position in order to be able to study the problems 
with a view to realising their gravity and complexity. 

The next business was consideration of the Draft 
of the Constitution and By-laws, which had been 
prepared by the Council, and a report of what the 
Council had been doing since the inauguration of 
the Guild. The first section of the report outlines 
the history of the Guild, and deals with questions 
of internal organisation, &c. In the second part 
it is recorded that H.M. Treasury refused to certify 
the Guild as an approved association, thereby 
debarring civil servants from membership. It is 
hoped that the objections of the Treasury will be 
overcome when, under the new constitution, it is 
made quite clear that the object of the Guild is 
“to promote and maintain the unity, public useful- 
ness, honour, and interests of the Engineering Pro- 
fession,” and that it is not an “ organisation of which 
the primary object is to influence or affect the 
remuneration and conditions of employment of its 
members.” 

In the third part of the report questions connected 
with membership are presented, and in the fourth 
part an account is given of overseas relationships. 
The report says: “A very encouraging feature of 
the Council’s experience has been the evidence of 
keen interest in the Guild’s formation and growth 
which has reached the Council from many different 
parts of the world. It is not only that the Guild 
has members in many countries, but there are vor- 
porate movements of engineers in many lands in 
the same general direction as that which the Guild 
has chosen. Mr. Robert F. Leggett, who is playing 
a leading part in such a movement in Canada, learning 
of the Guild’s existence, sent a copy of an article 
which he had recently published in Canada on “ The 
Engineer and the Community,’’* remarkable by 
the close correspondence of its thought with that 
expressed in the Guild’s booklet which was sent in 
return to Mr. Leggett, through correspondence 
with whom contact has been made with the movement 
in Canada with which he is associated. 

Within the last few weeks the Council has responded 
to inquiries accompanied by expressions of lively 
interest from two branches of the Institution of 
Engineers of Australia. The late Dr. Bertram Lillie, 
of Shanghai, wrote early this year that he was 
chairman of an association of engineers there, whose 
membership and aims were closely similar to those 
of the Guild. He was about to visit London and asked 
to meet representatives of the Council. A meeting 
accordingly took place on March 8th, 1939, as a 
result of which correspondence has been established 
with British engineers in Shanghai. It was with deep 
regret that the Council learned of Dr. Lillie’s death 
as a result of a motoring accident shortly after his 
return to Shanghai. 

** Another Member of Council has recently been in 
the United States, and as a result the Council is 
assured of the good wishes of eminent engineers of 
like mind in America, and has learned with reciprocal 
interest of the activities of the American Engineering 
Council and of the Engineers’ Council for Professional 
Development, which Councils, though differently 
organised, have aims very closely related to those 
of the Guild. 

“The Council hopes that members generally will 
share their satisfaction in the initiation of friendly 
and, it is hoped, mutually helpful relations with 
their professional brethren in different parts of the 
world.” 

Part five is devoted to proposed future activities, 
and it is recorded that the Council proposes to appoint 
committees to investigate and report to it upon the 
four following subjects :— 

(1) How can the Guild best give help and guidance 
to prospective entrants to the Engineering Profession 
and their parents, and follow this up by help and 
guidance to engineers in training and in the early 
stages of their careers ? 

* See THE ENGINEER, April 28th, 1939. 
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(2) Can the Guild be helpful to its members by 
obtaining at attractive rates schemes of insurance 
appropriate to the conditions in which their work 
is carried on, so that their lives and property may 
be imsured more favourably than is now possible, 
and provision made for periods of unemployment, 
and for pensions on retirement ? 

(3) The possibilities of restricting the use of the 
term “engineer ”’ to designate only members of the 
Engineering Profession, or of finding a satisfactory 
alternative designation, and of defining and delimiting 
the classes of persons who should be entitled to such 
designation. 

(4) The preparation of a report upon the effect 
of technology, or of some particular aspect thereof, 
say, the automatic lathe, upon employment. 

It is hoped also that the London and District 
Branch Committee will be able to arrange for an 
interesting series of branch meetings during the 
winter of 1939-40, and that in these and other 
ways the members of the Guild generally will be 
afforded increasing opportunities of active participa- 
tion in furthering the objects of the Guild. 








The Association of Short-Circuit 
Testing Authorities 


For proving switchgear and other apparatus in 
accordance with British or other agreed specifica- 
tions, short-circuit testing stations, unrivalled as 
regards capacity by any abroad, have, as is well 
known, been established in this country. The arduous 
duty now imposed on circuit breakers and electrical 
apparatus in general has caused users to call for 
equipment that has been type tested under short- 
circuit ‘conditions. Most of the testing stations in 
use in this country and some on the Continent have 
been described in these columns. Much ingenuity 
has been exercised in their design, and engineers 
responsible for them have freely exchanged ideas and 
experience concerning the technique involved. Largely 
in consequence of this co-operation and that of supply 
engineers, Great Britain was able to formulate and 
to submit to the International Electrotechnical Com- 
mission in 1934 a suggested specification for circuit 
breaker short-circuit testing. So complete was this 
specification that it was adopted as the basis of the 
standard rules issued in Publication No. 56 of the 
1.E.C. in 1937, upon which B.S. 116—1937 was sub- 
sequently based. 

Consideration was then given to the formation of 
a responsible body to test under stringent conditions 
and to issue certificates of rating. Such a body, it 
was thought, would be of great benefit to the industry 
and to the nation as a whole, for the heavy expense 
involved in individual manufacturers erecting further 
stations would be avoided, while by the interchange 
of technical information the efficiency of apparatus 
would be increased. Moreover, the Association’s 
certificate would be accepted as an assurance of the 
highest manufacturing skill and of satisfactory per- 
formance under all conditions of service. With these 
objects in view and with the co-operation of the 
Department of Scientific and Industrial Research and 
the National Physical Laboratory, the Association 
of Short-circuit Testing Authorities was formed. 

Incorporated as a limited company by guarantee, 
the Association’s functions are :—(a) To establish, 
maintain, regulate, and conduct an organisation for 
co-ordinating the short-circuit testing of switchgear 
equipments, circuit breakers, power fuses, power 
transformers, reactors, separate current transformers, 
and any other electrical apparatus capable of such 
tests, and to issue certificates under the seal of the 
Association and on the results of such tests; (6) to 
carry out any other form of tests and establish by 
agreement between members common standards of 
performance for such apparatus; (c) to initiate, 
encourage, and co-ordinate all manner of research 
work in the art of circuit breaking ; (d) to co-operate 
with electrical manufacturers, technical associations, 
the Department of Scientific and Industria] Research 
and others for the furtherance of the above objects ; 
and (e) generally to promote co-operation in regard to 
research, standardisation, education, publicity, and 
like objects. 

Contrary to past practice, the short-circuit testing 
stations controlled by these companies will not issue 
individual certificates of rating in respect of type tests 
made by them. In accordance with the new arrange- 
ment, they will use a standard ASTA certificate 
of rating, signed by the testing station authority 
for technical accuracy and countersigned by an 
official of the ASTA under the Association’s seal. 

The affairs of the Association are controlled by a 
Council and by a Management Committee appointed 
by the Council composed of engineers, including those 
of the testing stations with acknowledged and inter- 
national reputations as experts on the design and 
manufacture of electrical equipment. There is also a 
technical sub-committee, including a representative 
of the National Physical Laboratory, which has as 
one of its duties to decide in any case of doubt whether 
or not a certificate of rating can be granted. Another 
duty is to ensure that tests at the various testing 
stations are made under comparable conditions of 
severity with regard, for example, to D.C. component, 





SHORT-CIRCUIT TESTING STATION AT STAFFORD 

















recovery voltage, power factor, rate of rise of re- 
striking voltage, and its subsidiary transients, and 
uniformity of interpretation of recording of results. 
Although the short-circuit testing stations were 
originally built to supply the needs of the individual 
companies owning them, their scope was soon 
extended, and much testing work has already been 
done to benefit the electrical industry as a whole. 

The Association of Short-circuit Testing Authorities 
officially recognises the public responsibility and 
benefit to be derived from testing stations in the 
interests of the electrical industry. Its organisation 
provides facilities in co-operation with the N.P.L. for 
the testing of any British circuit breaker rated up to 
11 kV and with a three-phase rating not exceeding 
250 mVA. Those in the industry requiring such 
facilities have the choice of an ASTA certificate of 
rating or an N.P.L. certificate of rating, the testing 
and certification charges being identical. 

The ASTA testing stations carry out such tests 
in private and under the strictest confidence concern- 
ing the performance of the apparatus tested, also 
whether the results recorded in the report of per- 
formance justify a certificate of rating being granted 
or fail to do so. British engineering equipment has 
gained in the world’s markets an unrivalled reputation 
for its first-class quality. ASTA is furthering this 
business tradition by uniformity in short-circuit 
testing and certification, so that the certificate 
of rating for the performance of electrical equip- 
ment represents a British hallmark of first-class 
quality and safety. 

Prior to the formation of this association individual 
owners of short-circuit testing plant had entered into 
arrangements to test and certify the switchgear and 
other products of certain manufactures without 
testing facilities of their own. Some manufacturers 
held the view, however, that there should be a national 
testing plant under the control of the National 
Physical Laboratory, and a suggestion to this effect 
was made to the Home Office. The Department of 
Scientific and Industrial Research was asked to con- 
sider this suggestion, and in reply to a questionnaire 
issued by the Department attention was drawn by 
the owners of short-circuit testing stations to the 
following points :—(1) There were in existence or 
under construction in this country short-circuit 
testing stations of greater capacity than those in any 
other country in which switchgear was manufactured ; 
(2) as a result of a meeting with most of the manu- 
facturers who had no testing plant it was ascertained 
that the requirements of those manufacturers would 
be met if they could obtain testing facilities for circuit 
breakers of a maximum capacity of 250 mVA with a 
voltage limit of 11 kV ; (3) that if the existing testing 
stations could place the necessary facilities at the 
disposal of the Department of Scientific and Industrial 
Research this appeared to be the most economical 
method of meeting the situation. 

Impressed with the advantages from a national 
point of view of utilising the existing facilities and as 
a result of detailed discussions, it was agreed that the 
ASTA should collectively place at the disposal of 
the Department of Scientific and Industrial Research 
facilities equivalent to one test bay per annum for 
circuit-breaker testing up to the agreed limits of 
capacity and voltage as stated, and that the Depart- 
ment of Scientific and Industrial Research should 
appoint a resident officer at any test plant where 
testing is being carried out with a view to certification 
of the results by the National Physical Laboratory. 

These arrangements enable the N.P.L., on request, 
to undertake, supervise, and certify the results of 
tests of switchgear manufactured by non-members 
of ASTA. The Department of Scientific and 
Industrial Research will maintain close co-operation 





with ASTA by being represented at meetings 
of the Managing Committee when dealing with 
charges for testing and on the Technical Committee 
of ASTA, which deals with methods, standards, and 
other technical features of testing. Manufacturers 
wishing to have short-circuit tests carried out by the 
Association with a view to obtaining a certificate from 
the National Physical Laboratory should apply in 
the first instance to the Director of that Laboratory. 
To the list of electrical manufacturers owning testing 
stations the English Electric Company has now been 
added, and a view of the station at Stafford is given 
in the accompanying illustration. 








Sixty Years Ago 





WitLtiaM FROUDE 


FoLiow1ne the death of his wife in 1878, William 
Froude, stricken in health and spirits, was persuaded 
by his friends to undertake foreign travel. He 
accepted an invitation to sail in H.M.S. “ Boadicea ” 
to the Cape, and, much restored in body and mind, 
was on the point of returning to England when he 
contracted dysentery. He died on May 4th, 1879. In 
our issue of May 30th of that year we recorded his 
passing and praised his character and achievements 
in terms which are in full consonance with the matured 
verdict of the years which have since gone by. Froude, 
the son of Archdeacon Froude, and the brother of 
James Anthony Froude, the historian, was educated 
at Westminster School and Oxford University and 
served his pupilage to civil engineering with Mr. H. R. 
Palmer. For eight years he acted as resident engineer 
on the Bristol and Exeter Railway and was engaged 
by I. K. Brunel on various engineering works. In 
1846 he retired from regular professional work and 
devoted himself to the investigation of numerous 
engineering problems, particularly mechanical prob- 
lems possessing especial difficulty. His studies of 
the rolling motion and resistance of ships were begun 
at Brunel’s instigation, with the object of assisting 
that famous engineer to design the “ Great Eastern.” 
In 1861 the first fruits of his investigations were pub- 
lished in the form of a paper presented before the 
Institution of Naval Architects on the rolling of ships 
among waves. That paper startled his audience. It 
introduced the conception of the trochoidal wave and 
completely revolutionised the existing crude theory 
of the rolling of ships among waves. In connection 
with this work he devised an apparatus for auto- 
matically recording the extent and period of the rolling 
motion and of the waves acting on the ship. His work 
on the resistance of ships during motion through the 
water was also inspired by Brunel, and was begun 
about the year 1854. Slowly but surely he revealed 
the laws of resistance and the law governing the 
relationship between model and full-scale data. In 
1867 Mr. E. J. Reed, then Chief Constructor of the 
Navy, visited Torquay to inspect Froude’s experi- 
mental methods and from that date onwards every 
naval vessel designed by the Admiralty received the 
benefit of Froude’s investigations. We recorded that 
the small grant which he received for his work did not 
meet his out-of-pocket expenses, to say nothing about 
reimbursing him for the time which he spent on the 
work. Nevertheless, he gave the Government, and 
indeed all who sought his assistance, freely of his 
unexampled knowledge and skill in the conduct of 
experimental investigations bearing on naval sub- 
jects. Concluding our notice of his activities, we 


expressed the hope that his son, Mr. R. E. Froude, 
would complete his work on dynamometers for screw 
ships which he had left unfinished at his death. 
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Rail and Road 





Roabs BETWEEN THE NILE AND THE RED SEA.—Work 
is being accelerated on the construction of three roads 
linking the Nile Valley with the Red Sea. It is reported 
that these roads will cost about £1,815,000 to build. 


ProposED RatLway ELECTRIFICATION IN BELGIUM.— 
A Belgian State Commission has reported in favour of 
the electrification of the lines serving a large area around 
Brussels. The length of line involved is 450 kiloms. and 
the estimated cost of the work is 1200 million francs. 


Ratiway Purceases iv America.—During the first 
three months of this year the railways of the United States 
purchased are materials, and fuel to the value of 
217 million dollars, according to estimates of the Railway 
Age. Materials, exclusive of fuel, received from manu- 
facturers cost over 119 million dollars, the orders for new 
locomotives and coaches totalling about 21 million dollars. 
Fuel eosts reached nearly 77 million dollars. 


Rattway MisHaprs.—On Saturday, May 27th, an 
incoming train collided with the rear of a stationary train 
at Darli Station. Six were slightly injured in 
the accident. When the }.15 train from Cromer to London 
was passing through Witham (Essex) on Monday, May 
29th, it became derailed and a number of its coaches left 
the lines. Although the permanent way and the station 
platform were seriously damaged no passengers were 
hurt. 

Roap ImproveMENT SCHEMES IN MiIDDLESEX.—At a 
recent meeting of the Middlesex County Council it was 
decided that the Council should inform the Ministry of 
Transport that it will be unable to proceed with any of 
the highway improvement schemes included in the Bressey 
survey unless the Ministry offers a grant of 75 per cent. of 
the cost. A tender of over £35,000 was accepted for 
widening the bridge carrying Chiswick High Road over 
the railway at Gunnersbury Station. 

Two L.M.8. Cewrewaries.—The centenary oceurred on 
May 30th of the formal opening of the first section of the 
Midland Counties Railway, from Nottingham to Derby 
(15 miles), which led to the establishment of railway com- 
munication between these places, Leicester, Birmingham, 
and London. Another centenary of the opening of a part 
of what is now the London Midland and Scottish Railway 
Company’s system takes place on June 10th, the one- 
hundredth anniversary of the opening of the branch line 
between Aylesbury and Cheddington, Bucks. 


OPENING OF THE Orto BEIT BripGe.—On Wednesday, 
May 24th, the new Otto Beit Bridge over the Chirundu 
Gorge of the Zambesi River was officially opened. It is a 
suspension bridge with a main span 1050ft. long, carrying 
a roadway 18ft. wide, and was built by Dorman, Long and 
Co., Ltd., to the designs of Freeman, Fox and Partners. 
At the gpening ceremony Sir John Chancellor announced 
that a bridge would be built over the Kafue River in 
Northern Rhodesia. At present road traffic erosses this 
river by pontoon, and it is the only unbridged gap left in 
the main route through the Rhodesias. 


Rattway GAvuGE UNIFICATION IN AUSTRALIA.—A 
report on the economic and commercial conditions in 
Australia by Sir Robert W. Dalton says that the question, 
which has been more or less dormant for some years, 
of the possible unification of railway gauges in Australia 
has been under consideration again during recent months, 
particularly in relation to the desirability of establishing 
a uniform e through all capital cities from Brisbane 
to Perth. e Federal Minister for the Interior has pro- 
mised that the unification of railway gauges will be a sub- 
ject of first importance for consideration at a conference 
of State Ministers of Transport to be held early in 1939. 
In the course of his remarks in Parliament, the Minister 
stated that no estimate of the cost of unification had 
been made since the last investigation in 1929, when the 
estimated cost was £A20,851,000. The Minister added 
that this cost, though heavy, would not be nearly equal 
to recent annual capital expenditure on Australian rail- 
way systems, an expenditure which during the eight years 
ended June, 1937, had aggregated £A34,935,000. In the 
last few years inter-capital communication has been 
materially improved by the completion of a standard gauge 
track into Brisbane, on the Sydney and Brisbane line, and 
the continuation of the Kalgoorlie and Port Augusta 
standard gauge line to Red Hill in South Australia. As 
a result of these improvements the number of changes due 
to changes of gauge, on a journey from Brisbane to Perth, 
has been reduced from five to three. 


Ramway Sratistics.—Railway statistics for the 
calendar month of February, and the four weeks ended 
February 25th, 1939, show that the total number of 
passenger journeys, excluding season ticket holders, taken 
on all standard gauge railways in Great Britain in the 
month of February, 1939, was 88,283,646, a decrease of 
2,661,554, or 2-9 per cent. compared with February, 1938. 
The journeys taken by passengers at reduced fares 
decreased by 1,203,138, and those at standard or ordinary 
fares by 1,458,416. The receipts from passengers, exclud- 
ing season ticket holders, showed a decrease of £21,581, 
or 0-7percent. Ifthe railway undertakings of the London 
Passenger Transport Board be omitted, the figures show 
a decrease in journeys of 1,202,443, or 2-1 per cent., and 
a decrease in receipts of £5167, or 0-2 per cent. For all 
railways the receipts from passenger train traffic, including 
season tickets and parcels and miscellaneous traffic, but 
excluding mails and ls post, were £37,672 less than 
in February, 1938. For the four weeks ended February 
25th, 1939, the coaching train miles showed an increase 
of 33,459, compared with the four weeks ended February 
19th, 1938. The total tonnage of freight conveyed, 
excluding free-hauled traffic, in the four weeks ended 
February 25th, 1939, was 22,159,938 a decrease compared 
with the corresponding four weeks of 1938 of 1,702,965 
tons, or 7-1 per cent. The freight train receipts amounted 
to £7,223,064, a decrease of £331,024, or 4-4 per cent. The 
freight train miles run were 562,264 less than in the corre- 
ponding period of 1938, a decrease of 5-0 per cent. The 
average train load decreased from 132} to 132 tons, while 
the net ton miles per engine hour increased from 467} 
to 480. 





Miscellanea 





Burton Powzr Sration.—On the recommendation 
of its Electricity Committee, the Burton-on-Trent Council 
has decided to extend the generating station at an esti- 
mated cost of £681,270. 

New Post Orrick ENGINEER-IN-CHIEF.—It is 
announced that the Postmaster-General appointed Colonel 
A. 8. Angwin to succeed Sir George Lee on June Ist to 
the post of Engineer-in-Chief to the Post Office on the 
latter’s retirement. 

Prat ror Power Sration Fue..—tThe Eire Electricity 
Supply Board is to build a new generating station at 
Portarlington, near the Clonast Bog, which will use peat 
asa fuel. The station will have a capacity of 20,000 kW, 
and tenders for its construction have been invited. 


Tue Late Mr. R. A. MacmmzEan.—We regret to learn 
of the death on May 2Ist of Mr. R. Maemillan, of 
joimt managing director of Gleniffer Engines, Ltd., 
Anniesland, Glasgow. Mr. Maemillan had been actively 
connected as a director of the company since before the 
war, and was one of the pioneers in the design and pro- 
duction of the high-speed Diesel engine in this country. 

CENTRAL ENGLAND Exectriciry ScoemEe.—The Central 
Electricity Board has adopted, without modification, the 
Central England (Alteration and Extension) Scheme, 1939. 
The scheme, whieh provides for the de-seleetion of two 
existing selected stations and for two new stations to 
become seleeted stations if and when they are duly 
authorised, will be published on Saturday, June 3rd, and 
eopies may be obtained from H.M. Stationery Office. 


VALVES AND VALVE SEats.—The Bureau of Information 
on Nickel, Thames House, Millbank, S.W.1, has recently 
issued an abridged version of the r “Valve and 
Valve-Seat Technique for Automobile and ele yell 
presented by Mr. F. R. Banks to the Institution of Auto- 
mobile Engineers. The paper deals mainly with the 

roblem of the exhaust valve and its seating in the cylinder 
or cylinder block, and the operating requirements 
for an exhaust valve are clearly stated. 

Direct DIsALLInc oF TRUNK TELEPHONE CALLs.— 
Trunk telephone calls by the direct dialling system are 
to be introdueed shortly between London and Bristol 
and between Bristol and Plymouth. The new method 
is known as the “two-frequeney (V.F.) signalling and 
dialling system,” and incorporates a receiver i 
designed by the Post Office to respond to certain combina- 
tions of A.C. signals in the audio-frequency range. The 
system will ultimately be extended to all main trunk 
exchanges where conditions are suitable. 


CENTRAL LABORATORY FOR [yPERIAL CHEMICAL INDUS- 
TRIes.—At the annual general meeting of Imperial 
Chemical Industries, Lord MeGewan announced the inten- 
tion of the company to establish a new central research 
laboratory. He said that at present the company’s 
research work is earried on in a number of laboratories 
attached to the respective manufacturing groups, and 
this organisation has been found to leave gaps which 
require to be filled. It has therefore been decided to 
build a central laboratory, in a situation convenient for 
general access, where work on subjects not covered by 
the present organisations may be carried out. 

“Tue Linx.”—The Newcomen Society for the Study 
of the History of Engineering and Technology has issued 
the first number of a quarto quarterly, entitled The Link. 
As its name implies, it is designed to link together the 
American and British branches of the Society. It is 
somewhat on the lines of the now defunct “ Journal ” of 
the Institution of Mechanical ineers, but differs in 
that it is rather of a chatty nature about the activities of 
the Society, and includes notes about historical matters of 
general interest. Mr. W. A. Young, an experienced editor, 
is responsible for the production. The idea is sound, and 
we shall watch with interest future numbers and their 
effect upon the welfare of the Society. 

RESERVE OF TRactToRS FoR Wark Time.—The Govern- 
ment has prepared a plan for building a reserve of tractors 
so that it will be possible to expand rapidly the home 
production of foodstuffs in case of emergency. Explaining 
the plans to the House of Commons, the Minister of 
Agriculture said that they provide for the increased use 
of existing tractors now on the farms in the arable areas, 
of which there are ample supplies, also that the Govern- 
ment should, in the event of an outbreak of war, purchase 
tractors and organise their use in places where there is 
an insufficiency of tractor plant. These plans are designed 
to establish machinery which shall be instantly available 
on the outbreak of an emergency. This reserve is to be 
established ly for use in the event of war. The 
Minister said that the tractors will be confined mainly 
to those of home production and the principal contract 
will be with the Ford Company. 


Lone Rermnrorcep ConcrETE Cotumns.—The Depart- 
ment of Scientific and Industrial Research has issued a 
Building Research Technical Paper dealing with the 
strength of long reinforced concrete columns in short 
period tests to destruction. It is pointed out that it is 
impossible to avoid some excentricity of loading in a 
reinforced concrete column and the column bends as a 
result. When the column is short the lateral deflection 
is usually unimportant. But in a long column, par- 
ticularly at high loads, an appreciable increase in the 
excentricity of the load from the column axis is introduced, 
the bending stresses are thereby magnified, and the 
ultimate strength of the column is diminished. The 
paper describes an investigation undertaken to determine 
the strength of long columns in short period loading 
tests to destruction for cases when the initial excentricity 
of loading is small—that is, of the order that may 
regarded as “accidental” in practice. It is impossible, 
even for well-defined initial conditions of loading, to 
carry out a rigorous mathematical analysis of the stress 
distribution, which, in view of the effects of the creep 
of the concrete, must be in some way a function of the 
time under load. The experiments described have shown, 
however, that a simple approximate analysis can be used 
to estimate the strength of long columns for the conditions 
specified, 
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Air and Water 





SHIPBUILDING ON THE CLyDE.—During May nine ships, 
totalling about 48,000 tons, were launched on the Clyde. 
This brings the total for the year to date to forty ships of 
about 143,000 tons gross. 


CarnpirF Dock CENTENARY.—Celebrations are being 
arranged at Cardiff to commemorate the opening of the 
Bute West Dock in 1839. The Bute Docks now cover an 
area of 165 acres and have a total quayage of 37,630ft. 


Royat AERONAUTICAL Socrety.—At the May meeting 
of the Council of the Royal Aeronautical Society, Mr. 
A. H. R. Fedden was elected President of the Society for 
a second year of office, October, 1939, to September, 1940. 
At the same meeting Mr. Griffith Brewer and Air Vice- 
Marshal R. M. Hill were elected as Vice-Presidents for the 
year. 

A Hics-sprepD Moror Torprzpo Boat.—A motor 
torpedo boat, built by the British Power Boat Company, 
Ltd., recently made a trip from the Needles to Cher- 
bourg and back at average speeds of 42 and 41-2 knots 
respectively. The distance between the two points is 
60 nautical miles and the boat carried the equivalent of a 
full war-time load. 

Tue Musick Memoriat Tropuy.—On Thursday, May 
25th, the Musick Memorial Trophy was awarded to Mr. 
Arthur Gouge, flying-boat designer of Short Brothers, Ltd. 
This trophy is presented annually. to the group, body, or 
individual making what is considered the most practical 
development or improvement to the safety of aircraft, with 
special regard to trans-oceanic aviation. 

Cunarp Wuire Stak Live Encrneers.—It is 
announced that Mr. William Sutcliffe, chief engineer 
of the “Queen Mary,” has been transferred to Clyde- 
bank for duties in connection with the completion of the 
** Queen Elizabeth.” Mr. H. W. Botting has succeeded 
him as chief engineer of the “Queen Mary,” and Mr. J. 
Swanson has been appointed the new staff chief engineer. 


Ipiz Surprine.—A special circular issued by the Baltci 
and International Maritime Conference states that the 
latest returns of idle steamers and motorships, of 100 tons 
gross and over, show an estimated world total of 3,784,901 
gross tons, or 5-5 per cent. of the total world tonnage as 
given in Lloyd’s Register Book, June, 1938. In asimilar 
circular issued last month the figures were 4,102,752 tons 
and 6 per cent. 

TRANSATLANTIC Ark Mart Service.—The flying boat 
“Yankee Clipper,” of the Pan American Airways, left 
Long Island on Saturday, May 20th, on the first regular 
Transatlantic air mail service. After flying to Southampton, 
by way of Bermuda, the Azores, and Lisbon, she returned 
home by the same route and landed at Long Island on 
Saturday, May 27th. Her sister boat the “ Atlantic 
Clipper ” is now on the second return journey. 


InstrTUTION OF Navat Arcurirects.—The Council of 
the Institution of Naval Architects has accepted the 
invitation of the Gesellschaft der Freunde u. Férderer der 
Hamburgischen Schiffbau-Versuchsanstalt to participate 
in an international meeting of shipbuilders, marine engi- 
neers, and nautical experts to be held in Hamburg next 
month, A visit will be paid to Kiel at the invitation of 
the German Navy and two days will also be spent in 
Berlin under the auspices of the Lilienthal-Gesellschaft 
fir Luftfahrtforschung and of the Schiffbautechnische 
Gesellschaft. 

Norts Atiantic Arr Mart ServicE.—The Postmaster- 
General announces that air mail correspondence for the 
United States of America, Canada, Newfoundland, and 
the Azores can now be accepted for transmission from 
Marseilles by the United States Transatlantic air service. 
The latest time of posting at the head Post Office, London, 
E.C.1, for the first available service was 7.30 a.m. on Wed- 
nesday, May 3lst, and correspondingly earlier elsewhere, 
and the aircraft is due to reach New York on Saturday, 
June 3rd, about noon Correspondence for destinations 
in the United States of America beyond New York, and 
in Canada, will be forwarded from New York by air with- 
out additional charge. 

RETIREMENT OF Mr. J. D. GitBeRT FROM P.L.A.— 
Following the retirement of Mr. J. D. Gilbert from the 
Port of London Authority, it has placed on record an 
expression of the high appreciation of his services as a 
member of the Authority for twenty-six years, Chairman 
of the Stores Committee for nearly fifteen years, and 
Chairman of the River Committee for four years. During 
his long membership of the P.L.A. Mr. Gilbert has served 
as chairman of many committees, including the River 
Committee, which controls the Thames from the estuary 
to Teddington. For many years the Authority’s repre- 
sentative on the Thames Conservancy, which controls the 
river above Teddington, he was elected Chairman of that 
body in 1937 and accordingly had the distinction of being 
responsible for the administration of the Thames from 
source to sea. Whilst he was Chairman of the Rivers Com- 
mittee of the London County Council, Mr. Gilbert secured 
the London County Council Steamboats Bill and organised 
the first service on the Thames. 


Tue Ar RecisTRaTION Boarp.—At the annual general 
meeting of the Air Registration Board, Sir Maurice Denny, 
the chairman, said that it was responsible for the majority 
of machines under 10,000 Ib. all-up weight, and carrying 
ten-passengers or less. Certificate of airworthiness renewals 
of civil types were now arranged through the A.R.B. 
During the year 1154 recommendations were made to the 
Secretary of State for the renewal or revalidation of 
certificates. The Board, he said, had now approved 
twenty-nine firms for the purpose of making records, 
either directly to the Air Ministry or to the Board on the 
“‘ subsequent ” aircraft—i.e., non-pro- 
totype machines—and under these arrangements recom- 
mendations had been made for the issue of 209 certificates. 
Seventeen firms had been approved for repair work to 
aircraft and engines. Of 2000 firms which had been 
approved for the supply of materials for civil aircraft 
construction, only about 1000 were likely to apply for 
ultimate approval, and it was necessary to investigate the 
work done by each. Up to March 3lst eighty-nine 
approvals had been dealt with. 
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SCIENCE AND SOCIETY 


‘THE student of physical science must serve one 
mistress only—her name is the discovery of 
truth—regardless of consequences and regardless 
of social impacts. When impacts happen and 
consequences declare themselves, he should bring 
his scientific training and technique to help in 
correcting and easing the consequences, whenever 
they might be necessary.”” These words were used 
by Ernest Barker, Professor of Political Science 
at the University of Cambridge in an address 
entitled ‘“‘ The Impacts of Science on Society,” at 
the first public meeting of the Social and Inter- 
national Relations of Science Division of the 
British Association, held in London on May 18th. 
This Division was created only last year through 
the activities of Sir Richard Gregory, until recently 
editor of Nature, and the Chairman of it. At the 
London meeting he remarked that the Division 
had plenty to do, if only in repudiating the charge 
that science must be held responsible for the 
economic disturbances and for the destructive 
forces which were now threatening what ought to 
be a world in which economic and other stability 
prevailed. 

Probably there is no other single organisation in 





which so much may be done in the removal of 
popular fallacies as the British Association. At 
its annual meetings many hundreds of people 
assemble. By no means are they all scientists or 
even scientifically inclined. Indeed, it is said that 
a proportion is composed of those strange 
persons who derive pleasure from the mere 
breathing, even for a short time, of the 
same atmosphere as that of the big-wigs 
of the world. We recall, not many years 
ago, a meeting crowded to overflowing by an 
enthusiastic audience at which Einstein delivered 
a lecture, in German, on Relativity. We do not 
hesitate to say that not one-half, not one-third, 
not one-quarter of the audience knew more than 
enough German than to call for breakfast or say 
“How much?” and yet all, without exception, 
listened enraptured to the veteran scientist. 
This is the very kind of people that must be 
caught if the attacks upon science are to be 
repulsed ; and the meetings of the British Associa- 
tion, with its stars of learning as bait, is the net 
to catch them. We have therefore the liveliest 
hopes that this Social and International Relations 
of Science Division may do much to realise the 
objects which are so well expressed in Professor 
Barker’s words quoted above. But it would be a 
mistake to assume that it is only the unscientific 
who are critical of the advances of science in their 
sociological reactions. There are scientists and 
technicians who believe that continual progress 
in the applications of science is not beneficial to 
humanity. They find themselves in the awkward 
quandary which Professor Barker summarised in 
two sentences. On the one hand, they recognise 
that it is the duty of science to pursue truth regard- 
less of the consequences, and, on the other, that 
their discoveries may lead to painful impacts. The 
path between these two horns of a dilemma is 
indicated by Professor Barker. Scientists must 
not give up their science, but they must use yet 
more science—a different kind of science—so to 
direct the impacts of their work upon society that 
the disturbance of economic conditions may be as 
small as possible. That is admirable in theory, 
but, frankly, we find it difficult to see how 
“ physical’ science which was in Professor 
Barker’s mind, can exercise any restraining force 
on the utilisation of its discoveries, save in one, 
hopelessly undesirable way—the suppression of 
the truth. We suggest that if anything is to be 
done in this direction, the technologist and the 
economist are far more likely to be effective agents 
than the physical scientist. In a measure much 
has already been accomplished, not as a direct 
reaction to social ills, but under pure economic pres- 
sure. We may cite as examples international 
agreements for the export of products, and national 
agreements designed to reduce or obviate cut- 
throat competition. Whilst such actions as these 
are primarily “ trade,” they have their repercussion 
on employment and kindred problems which 
result from the applications of science to industry. 

But in whatever direction attempts are made to 
soften the impacts of science upon society, it cannot, 
it must not, be done, as many people seem to desire, 
by restraining the activities of science. Neither 
should we look to the regeneration of the world by 
the Erewhon method. To cast our machines over 
the hillsides for ever would mean, not an improve- 
ment of society, but a debasement to a status from 
which it has been elevated by applied science and 
technology. On that point no error should be 
allowed to prevail. Admittedly the impacts of 
science and technology upon society are often 
painful, but in no instance, save perhaps one—war 
material—have they failed to give the community 
an overflowing and perpetual measure of good for 
relatively slight and temporary discomfort. Even 
in the one exception—the common cockshy of all 
who see only the evil of technological progress—the 
production of warlike goods it might be shown 
that the advances in knowledge directed primarily 
to the improving of war material has, by its appli- 
cation to peace products, benefited enormously 
mankind. We may cite as a couple of obvious 
examples—metallurgical progress and many pro- 
blems associated with naval architecture. Hence 
whatever may be the activities of the new Division 
of the British Association, we suggest that it will 
be no less its duty to convince the public by sound 





arguments and data that the progress of science 
and technology is not injurious, than to endeavour 
to mollify by wise direction the passing discom- 
fort that inevitably accompanies change. 


Our Steel Export Trade 


WueEnN the home trade in steel is booming it 
often happens that the export market shows signs 
of contraction. There are probably reasons at 
the moment which have not applied in the past 
why the present state of activity in this country 
should be accompanied by a somewhat alarming 
decline in export business. The Board of Trade 
Returns for March give the total exports of iron 
and steel and manufactures thereof as 146,056 
tons, valued at £2,955,662, as against 167,917 tons 
for March, 137,520 tons for February, and 120,020 
tons for January. Excepting that the figures 
for last month showed a decline of 25,644 tons 
compared with the March total and £248,427 in 
value, the trend of the exports this year has been 
satisfactory, although they are considerably less 
than the totals for the corresponding months of 
the past four years. Up to the end of March trade 
with the principal overseas markets was. well 
below normal, not alone in Great Britain, but in 
all the other steel-producing countries. Since 
the end of the first quarter, however, there has 
been an improvement in the overseas demand for 
steel chiefly because it dawned upon the conscious- 
ness of foreign buyers that with the European 
steel-producing countries concentrating upon meet- 
ing the requirements of rearmament programmes 
there was a probability that a shortage would 
develop similar to that which prevailed in 1937. 
In Great Britain steel production increased from 
655,700 tons in December, 1938, to 1,058,200 tons 
in April. A comparison of the figures of production 
and exports gives a clear indication of activity 
in the home market, since, notwithstanding 
the high rate of output, the manufacturers have 
had to expand their delivery dates continually 
and there is already a stringency noticeable in 
some sections of the market. There is, however, 
one material difference between the situations 
in the early part of 1937 and in 1939. In the former 
the exports for each of the first three months were 
well above 200,000 tons, and for April reached 
239,461 tons. It is therefore evident that the 
demand from overseas markets was much heavier 
than it is now, or was satisfied to a greater extent 
than the steel makers now find pessible. 

One effect of the acceleration cf the rearmament 
programme has been to create a kind of unofficial 
priority service for Government Departments, 
and this has naturally prevented the steel makers 
from taking full advantage of their opportunities 
for export business. The war in China has also 
seriously affected the overseas business in steel. 
This is indicated by the fact that the British 
exports to China for the first four months of this 
year totalled only 3875 tons, compared with 
31,578 tons for the corresponding period of 1937 
and 8053 tons in 1938. Last month the quantity 
shipped to that destination was only 638 tons, 
against 6325 tons in April, 1937. If we turn to 
Japan the decline is almost equally impressive, 
since the exports for the four months ending April 
30th this year reached only 379 tons, compared 
with 19,506 tons for the corresponding period in 
1937. These two countries provide an outstanding 
instance of the decline in iron and steel exports, 
but the hostilities in which they are engaged and 
the- consequent shortage of buying power are a 
sufficient explanation. It is less easy to discover 
a reason for the fall in our trade with some other 
countries. British India in 1937 bought, in the 
period January—April, 85,619 tons, in the following 
year 50,464 tons, and this year 60,874 tons. The 
high figure in 1937 arose principally from the 
fact that Indian buyers became alarmed at the 
growing scarcity of supplies and indulged in a 
considerable amount of panic buying, with sub- 
sequent trouble to themselves. Apparently the 
lesson was not lost, and this year, whilst Indian 
business has improved, it has only been to a 
moderate extent.. It is difficult, however, to 
understand why in 1937 Australia, over a similar 
period, bought 42,434 tons; in 1938, 73,110 tons, 
and this year only 25,253 tons, or why France 
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reduced her purchases from 20,392 tons in 1937 
and 6220 tons in 1938 to 4855 tons this year, or 
Portugal from 10,622 tons in 1937 to 2563 tons 
in 1938 and to 3106 tons in 1939. It is difficult, 
also, to explain the drop in the Canadian total 
for the month from 43,498 tons in 1937 to 18,557 
tons in 1939. The figures quoted are amongst 
the most outstanding declines in exports. For- 
tunately, at the same time, there have been some 
substantial gains. Egypt, for instance, has 
increased the quantities bought from 8249 tons 
in 1937 and 9187 tons in 1938 to 11,485 tons this 
year. It must be admitted, however, that the 
tale of declining tonnages is more impressive 
than that of better business and gives sound 
reason for concern lest there should be a danger 
of losing markets in which the steel makers of 
this country have long had a valuable interest. 

[t is, of course, difficult in the situation pre- 
vailing in this country to judge the probable 
future course of the steel export trade. So long 
as it is necessary for the Government to make a 
huge demand upon the industry for vital national 
reasons it is unlikely that there will be an important 
revival, for the British makers are preoccupied 
more with the problems of their future supplies 
than with selling their products in foreign markets. 
During the past few weeks the British steel industry 
has sought supplies of semis from the Continent, 
Canada, Australia, and the United States. In 
addition, British consumers have reduced to 





insignificance the heavy arrears against the 
Continental quota of finished steel with which 
they entered the year. It would seem unlikely, 
therefore, that the quantities available for ship- 
ment overseas will compare with those which 
were available in 1937 and If this proves to 
be the case it will be doubly unfortunate 
since the export markets of the world appear to 
be emerging from the apathy in which they have 
been plunged for the past eighteen months. Spain, 
for instance, should shortly become a substantial 
buyer to enable her people to proceed with the 
work of reconstruction. The question is often 
asked—what will happen when the world turns 
from rearmament work to peaceful production ? 
Will there be a record slump or will the pursuits 
of peace be sufficient to absorb the production 
which has been expanded under the pressure of 
rearmament ?— is a question no one can answer, but 
one that is worrying several Governments. All 
Europe is, in fact, in a state of war without the 
destruction which accompanies warfare. After 
the Great War the restoration and replacement 
of ruined material led eventually to a boom. But 
if the present frantic rearmament is successful 
in its main object—the prevention of war—the 
chief ‘hope for the maintenance of the steel industry 
when Government orders decline will reside in 
the execution of works which are now being 
deferred owing to the international situation or 
to actual lack of materials. 








The Royal Society’s Conversazione 


>— 


MONG the numerous exhibits shown at the 
+4 Royal Society’s conversazione on Wednesday 
evening of last week, May 24th, there were fewer 
than usual of engineering and physical interest. 
Possibly the most notable exhibit falling strictly 
within our sphere was the experimental demonstra- 
tion of the use of liquid methane as a source of 
power, shown by Professors A. C. Egerton and 
D. M. Newitt and Dr. 8S. Ruhemann, of the Imperial 
College of Science and Technology. 

The exhibit consisted of a small single-cylinder 
internal combustion engine. The methane in the 
liquid state was stored in an insulated glass or 
metal container, its rate of evaporation being con- 
trolled by an internal heater. The calorific value 
of methane is 103,000 B.Th.Us. per gallon, so that 
1 gallon of liquid methane is equivalent to 
0-8 gallon of petrol. It is characterised by a 
smooth uniform rate of combustion with complete 
freedom from “ knock ” even at high compression 
ratios. There are, it is pointed out, large potential 
sources of methane supply in this country from the 
hydrogenation of coal, from the anzrobic fermen- 
tation of sewage sludge, and from the “ cracking ” 
process of oil manufacture. 

The National Physical Laboratory exhibited a 
micromanometer designed to measure 0-000001in. 
of water pressure difference. The micromano- 
meter was designed for use in research work and 
also to serve as a primary standard. The instru- 
ment is in principle a development of the Chattock 
tilting manometer, and consists of a two-liquid 
manometer, filled with water and a hydrocarbon, 
placed on an accurate double-lever tilting frame. 
By a special arrangement of the two menisci, 
observed simultaneously through a comparator 
microscope, the instrument is self-compensating 
for temperature changes. It is extremely sensitive 
and has a rapid response to small pressure changes. 
A null method of reading is used and the calibra- 
tion depends only upon the dimensions of the com- 
ponents and the density of the liquids. 

Among the exhibits shown by Dr. W. H. Hatfield, 
of the Brown Firth Research Laboratories, was an 
experimental equipment for detecting “ creep ”’ in 
metals under prolonged loading at normal tempera- 
tures. The view has been advanced that all metals 
will creep to some small extent at atmospheric 
temperature when loaded within their elastic range 
and that such creep could be detected if the means 
of measuring it could be sufficiently refined. Dr. 
Hatfield’s experiment consisted of loading a 
specimen of cold-rolled Staybrite steel to a degree 
short of its elastic limit and observing the creep, 
if any, after prolonged intervals, care being taken 
to bring the specimen to a constant temperature 
before each measurement was made. The experi- 





ment has now been in progress for 85,000 hours. 
No creep within 1/20,000,000,000 (one twenty 
thousandth millionth) of an inch has been detected. 
In other words, if there is any creep it has not 
exceeded a rate equivalent to 1/1000th of an inch 
on a 10ft. length in twenty years. 

The Cambridge Instrument Company, Ltd., 
showed a photo-electrically maintained tuning fork 
and stroboscope. The tuning fork was designed to 
avoid the difficulties usually encountered in elec- 
trically maintained forks with spring contacts or 
wire dipping into mercury, the usual form of valve- 
maintained fork not being very suitable for low 
frequencies. As the prongs move apart beyond their 
position of equilibrium, light from a lamp falls on 
to a photo cell, thus producing a current which, 
after amplification, is used to maintain the fork. 
It also drives an electric clock of normal design, 
which enables the fork to be checked very easily 
against a standard clock or time signals. A strobo- 
scopic arrangement is also provided to enable the 
fork to be used as a master for standardising other 
forks or similar apparatus. 

The Director of Research at the Admiralty 
demonstrated the rapid spectro-chemical analysis 
of alloy steels. When batches of samples of alloy 
steels are to be analysed the spectro-chemical 
method of estimation offers, it is asserted, an 
economy of speed and material far exceeding, and 
an accuracy comparable with, the results obtained 
by routine chemical analysis for the elements 
silicon, manganese, nickel, chromium, vanadium, 
molybdenum, copper, aluminium, tungsten, tita- 
nium, and cobalt. The exhibit demonstrated the 
method of evaluating arc and spark spectrograms, 
the former for elements present below 0-1 per cent. 
by visual comparison of densities of the lines of 
the selected element and of iron on the Judd Lewis 
comparator, and the latter for elements present 
above 0-1 per cent. on the non-recording photo- 
electric microphotometer. 

The Director also exhibited apparatus for the 
production of seconds intervals accurate to 10 
microseconds. A 1000 cycles per second valve- 
maintained tuning fork controls multi-vibrators, 
the period of the last stage being a thousand times 
that of the fork. On account of the extremely 
sharp rise of current in multi-vibrator circuits the 
signals provided by the relay energised by the 
third multi-vibrator are equal to within 10 micro- 
seconds. Each multi-vibrator consists of a single 
triode-pentode, injections of the high-frequency 
into the low-frequency multi-vibrator being effected 
on the suppressor grid of the pentode. This 
method of injection has proved superior to anode 
circuit or grid circuit injection. Synchronism is 
checked by causing the relay to charge a condenser 





through the coils of a cathode ray oscillograph, 
whose time base is synchronised by the tuning fork. 

The Director of Scientific Research at the Air 
Ministry showed a Clarke extensometer, an instru- 
ment which has been developed at the R.A.E. for 
measuring the change in length due to change in 
applied forces of line elements of the surface of a 
body. A simple mechanism translates change in 
the distance between the gauge points into change 
in angle between two mirrors which are arranged 
to be approximately at right angles. The angle 
between the mirrors is measured by means of a 
collimating telescope and micrometer eyepiece. 
The telescope and eyepiece are calibrated so that 
the eyepiece reading can be interpreted directly in 
terms of strain. A feature of the instrument is the 
constancy of the gauge length, which was 0-2in. in 
the model exhibited. The instrument detects 
extensions of 10~*in. 

Among the exhibits shown by Sir Robert 
Hadfield was a quick-immersion thermo-electric 
pyrometer for the practical measurement of the 
temperature of liquid steel. Hitherto the most 
practicable means of determining the temperature 
of fluid steel has been the optical pyrometer of the 
disappearing filament type. Its utility has, how- 
ever, been limited by the disabilities that its 
readings when used on steel in the open are subject 
to a correction of about 130deg.; further, this 
correction is variable in amount for steels of 
different compositions, depending on their emissi- 
vity. On steel in the furnace the readings are 
affected by flame and fume and by difference in 
temperature between the steel bath and the over- 
lying slag, which latter, and not the steel. is avail- 
able for the observations. The apparatus exhibited 
employs the principle of the platinum-platinum/ 
rhodium thermo-couple. The difficulties hitherto 
experienced in this method, of contamination of the 
couple and its adequate protection by refractories, 
have been overcome by means ensuring a rapid 
response of the thermo-couple to the temperature 
of the steel, thereby reducing the time of exposure 
to a minimum. 

The couple is placed in a steel pipe mounted 
vertically at the end of a horizontal steel pipe long 
enough to protrude the requisite distance into the 
furnace, with a balance weight, the whole being 
carried on a well-sprung wheeled carriage. The 
portion subject to flame and radiant heat is pro- 
tected by diatomite bricks threaded on the pipes. 
At its operative end the couple is protected for 
about 3in. solely by a thin silica tube. The inter- 
mediate portion, traversing the slag covering the 
steel bath, is protected by a specially hard and 
chemically resistant grade of diatomite brick out- 
side the steel tube. Compensating leads, passing 
along the horizontal pipe, connect the couple with 
the measuring instrument. A vertical shield pro- 
tects the carriage from the heat. 

Used with a suitable quick-reading indicator, full 
response to the temperature of the bath is obtained 
in less than ten seconds. Longer exposure is 
undesirable, as if immersion is prolonged beyond 
about fifteen seconds the silica tube is liable to 
soften and bend or collapse on to the couple. 
Although the tube will sustain successfully up to 
three immersions, it is preferable to renew it after 
each immersion to ensure against risk of failure. 
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ALL-WELDED STEAM Borer.—In our issue of May 
17th we published a description of an all-welded steam 
boiler which has been in successful operation for some 
time past at the works of G. A. Harvey and Co. (London), 
Ltd., of Greenwich. It should have been stated in the 
article that the boiler described was designed and manu- 
factured by Messrs. Harvey themselves. 
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(Continued from page 659, May 26th) 


ALLoY SreEL RESEARCH 


HE final session was held on Friday morning, 
Mr. James Henderson in the chair. 

Dr. W. H. Hatfield (Chairman of the Joint Com- 
mittee of the Iron and Steel Institute and the British 
Iron and Steel Federation, which was responsible 
for the work) introduced the second Report of the 
Alloy Steels Research Committee. 

A Sub-Committee on Heat Treatment, under the 
chairmanship of Mr. P. B. Henshaw, had, he said, 
decided that, in order to place the work on a proper 
basis, much fundamental research was necessary, 
and the Sub-Committee had been studying a large 
number of commercial alloy steels. Dr. Ezer 
Griffiths and Dr. C. H. Desch, in their respective 
spheres at the National Physical Laboratory, had 
explored typical alloy steels with a meticulousness 
and understanding which had not been devoted 
to them before, and really important work was being 
done for the alloy steel makers. The work at Leeds 
also was magnificent. 

Section III of the report, dealing with the scaling 
of steels in sulphur-free and sulphur-containing 
furnace atmospheres, was introduced by Professor 
J. W. Cobb and Mr. A. Preece. 

Dr. J. W. Jenkin (a member of the Joint Com- 
mittee), discussing Section III, said that the research 
workers had established quantitatively the deleterious 
effect of SO,, except when oxygen was present to 
the extent of as much as 4 per cent. The difficulty 
was that conditions in an ordinary furnace were 
so complex that it was difficult to help investigators 
working under very accurate conditions. The 
occurrence of inter-granular penetration of oxide 
was of first-class importance to those concerned 
with heat treatment and forging. He had gathered 
from the report that it was likely to occur when 
SO, was present, though apparently not at 650 deg. 
Cent. in the case of mild steel. It was also prone 
to occur when the alloying elements were such that 
they did not form protective films. There were 
one or two exceptions, however. Only on the 
previous day he had found what was, to all intents 
and purposes, inter-granular penetration in an 18/8 
nickel-chrome austenitic steel, although he had 
gathered from the report that that was not in line 
with the observations of the authors of Section III 
of the report. The material had a low carbon content 


and contained tungsten, and it had been extruded, 


as a tube, followed by annealing for half an hour 
at 1130 deg. Cent. In the extruded condition there 
was no inter-granular penetration, whereas in the 
annealed condition there was. The furnace atmo- 
sphere was of clean coke-oven gas, and presumably 
had a small content of sulphur. The conditions 
were definitely oxidising. 

Another observation which apparently was not 
in accordance with the findings of the authors 
concerned an ordinary 0-1-0-15 per cent. carbon 
mild steel superheater tube which had been in 
service for two years and was removed for observa- 
tion, but not on account of failure. The scale formed 
in service, which was considerably thicker than as 
annealed, showed definite inter-granular penetra- 
tion; but the service temperature could not have 
been more than 650 deg. Cent., and was very likely 
less. That raised the question of stress, because the 
tube in service would naturally be under the stress 
of the internal pressure of the steam. 

He was almost ready to believe that all high- 
temperature failure was inter-granular, whether it 
was in vacuo or not, and that if there were high- 
temperature oxidising gases present there might be 
inter-granular penetration or oxidation even in the 
absence of SO,. If, however, the conditions gave 
rise to some fluid form—for example, FeO—-FeS 
eutectic—inter-granular penetration could occur 
possibly in the absence of stress. An extension 
of the work to include stress conditions might be 
worth while. 

Finally, he asked if the authors were satisfied 
that the measurement of oxidation by reference to 
the increase in weight was the best possible method, 
and suggested that possibly by reference to the 
rate of change of electrical resistance one could 
measure oxidation actually at the temperature 
concerned. 

Dr. U. R. Evans said there seemed little doubt 
now that the special corrosion which was often 
produced at high temperatures in the presence of 
sulphur dioxide was due to the formation of eutectics 
containing sulphides, which rendered the scale liquid 
or pasty where otherwise it would be solid. Evidently 
the influences of oxygen and sulphur dioxide respec- 
tively constituted to some extent two opposing 
reactions, but sulphur dioxide sometimes reduced 
the bad effect of oxygen, whilst oxygen sometimes 
reduced the bad effect of sulphur dioxide. Neverthe- 
less, sulphur compounds appeared to produce an 
appreciable acceleration of the corrosion of some 
materials at low temperatures where no liquid could 





be present. In a general way, that might be attri- 
buted to the fact that bodies with low melting points 
tended to be soft even below their melting points, 
and, therefore, of small protective value. He gave 
a more detailed explanation by reference to iron 
sulphide. 

The experiments in Section III of the report 
showed clearly that sulphur compounds generally 
increased the total destruction of steel under the 
conditions observed by the experimenters. Con- 
ditions in industrial furnaces and engines, however, 
were somewhat different. The fluctuating tempera- 
ture, the slight bending of the metallic parts, and 
possibly the abrasion, which was often present under 
service conditions, might tend to crack and scrape 
off the scale if it were not highly adherent. Thus, 
whilst in laboratory work the rate of change might 
become slower and slower as the scale thickened, 
industrial conditions might be expected to show an 
almost uniform rate of destruction (provided there 
was no great difference between the outer and inner 
parts of the metal, such as occurred in rimming steels). 
When the scale became thick at any place, it would 
tend to be chipped off, re-exposing the metal and 
allowing once more a high rate of attack. That 
removal of the scale would occur at different times 
at different places. In such cases, the effective rate 
of destruction of metal over long periods would 
depend far more on the adhesion of the scale than 
on its chemical or physical character (such as would 
determine the oxidation rate in short-period labora- 
tory experiments). In some cases mentioned in the 
report, the presence of sulphur, although greatly 
increasing the amount of destruction of metal, 
gave a scale which was more adherent after cooling. 
If that greater adhesion were due to the layer below 
the scale being liquid or pasty at high temperature, 
and serving as an adhesive to stick the scale to the 
metal, the adhesion might not be great at the high 
temperatures present in furnace conditions. But 
if the greater adhesion were due partly to the fact 
that, in the presence of sulphur, roots were thrust 
down into the metal along the grain boundaries, 
the presence of the inter-granular penetration, 
although rightly regarded as dangerous in increasing 
the fragility of the metal, might nevertheless have 
a useful effect in making the scale adherent. 

It seemed at least possible, therefore, that in 
serviee the presence of sulphur compounds might 
have two effects—one favourable (increasing the 
adhesion of the scale), and the other unfavourable 
(increasing the embrittlement of the metal). Tests 
more clearly reproducing service conditions might 
be needed to decide which of those factors would 
prevail. He ested comparative measurements 
of loss of strength (in the presence and absence of 
sulphur dioxide respectively) in conditions where 
the specimen was subjected to slow’ alternating 
stresses, or, if that were not possible, to slow altera- 
tions of temperature. 

Dr. L. B. Pfeil suggested that the steel industry 
might give further careful consideration to the 
possibilities of developments along the lines which 
had proved successful in the case of non-ferrous 
alloys. In that connection he referred to the work 
of Price and Thomas, showing that the scaling 
resistance of copper could be increased to the order 
of 100,000 to 1 by introducing aluminium and 
developing a film of alumina on the surface. Again, 
in the case of the heat-resisting nickel-chromium 
alloys, by what appeared to be insignificant changes 
in processing, the oxidation resistance had been 
increased to such an extent that in service the life 
of the material was extended ten or even thirty 
tirnes. It seemed a stretch of the imagination, he 
said, to picture the development of an oxidation- 
resisting film on a steel ingot or even on a relatively 
small forging ; but certainly films could be developed 
without alloying, and quite a simple process might be 
devised whereby a film of alumina, invisibly thin, 
could be applied to a forging or other part before 
reheating, which film would give oxidation resistance 
for an hour or so whilst the temperature was being 
attained. He did not suppose that any such film 
could give scaling resistance during rolling. 

Professor Townend (who succeeded Professor Cobb 
as Livesey Professor at Leeds University) paid a 
tribute to the work of Professor Cobb and Mr. 
Preece. Hitherto, he said, the work had been carried 
out with synthesised atmospheres corresponding 
with the products of the flames which one might 
expect in furnaces, and it was extremely likely 
that work in those atmospheres gave a very good 
indication of the scaling propensities of such flame 
products in furnace work. During the last ten years, 
however, a great deal of information had been 
acquired on the nature of chemical entities in flames 
which ought to be taken into consideration when 
considering furnace conditions, where perhaps there 
was flame impact on the steels. Mr. Preece and Dr. 
Sarjant were both anxious to investigate the effect 
of flame impingement on steel specimens. 





The study of the sequence of changes which gave 
rise to scales and finally to inter-crystalline penetra- 
tion would probably bear fruit in the long run only 
by X-ray examination and electron diffraction. 

Dr. R. J. Sarjant (Hadfields, Ltd.) said that. 
although conditions in furnaces were so contrary, 
he would not admit that they could not be con- 
trolled. The development of furnace practice during 
the last decade or two had so advanced that he 
could indicate the conditions necessary for producing 
a particular atmosphere in a modern furnace, and 
could produce that atmosphere. That claim did 
not apply necessarily to older methods of firing by 
ordinary solid fuel, but it did apply to the more 
modern methods of gas firing. The problem was 
not only that of scaling, but of determining the 
conditions of heating necessary to put steel into the 
condition in which it could be properly rolled and 
properly forged, and by far the major aspect of the 
problem, in his opinion, was that class of investiga- 
tion which was concerned with the layer underneath 
the scale; he was referring to the zone of inter- 
granular attack where the oxide first came down the 
grain boundaries and a small crack was originated. 
The problems as to whether a steel would drop 
stamp or forge without cracking were major problems 
to the steel maker. We must be able to picture 
what happened to a steel surface which was already 
scaled before we could begin to make any practical 
application of the work. He felt that we were very 
near a definite idea of the manner of controlling 
sulphur and of deciding whether there should be an 
excess of oxygen in the furnace. Already the research 
had led to a most important practical conclusion. 


Section IX of the report was then introduced by 
Mr. G. Stanfield, Dr. Ezer Griffiths, F.R.S.,.and Dr. 
C. H. M. Jenkins and was briefly discussed. 

A point of significance mentioned in the discussion 
was that if one tried to quench red-hot steel in 
liquid air, the steel would remain red hot for a 
surprisingly long time. 


TRANSFORMATION IN STEELS 


Sections XII and XIII were presented for 
discussion. 

Dr. C. H. Desch, discussing the possible nature 
of the intermediate transformation in alloy steels, 
said that the work described had shown the very 
great advantages of the isothermal method of study. 
Its introduction really dated from the work of 
Dawtrey Lewis, and since its introduction the whole 
aspect of the study of alloy steels had been changed. 
The dilatometric method also had many advantages 
as a means of studying those changes. It seemed to 
be agreed that in the formation of the intermediate 
products of transformation there was a primary 
separation of ferrite in the elongated form which 
was rather characteristic, and therefore the further 
decomposition of the austenite occurred in the 
presence of that free ferrite. But the exact difference 
between the products which were then formed and 
those which were obtained in the higher range was 
by no means clear. The evidence in the report 
seemed to show that free carbide was not present 
in the form in which it appeared in tempered 
martensite ; but, on the other hand, there was no 
evidence that a second carbide was formed, and 
there was another method of separation of carbon 
which one could understand better in the light of 
the work that had been done recently on the age 
hardening of non-ferrous alloys, there being inter- 
mediate stages of segregation of atoms which were 
well recognised. 

Commenting upon the reference made to the 
acicular structure found in the transformation of 
alloy steels, he emphasised that one must be par- 
ticular in defining what was meant by an acicular 
structure. Bainite showed a finely laminated pattern 
which was quite different from the really acicular 
structure of martensite. One would like to know 
the X-ray history of the transformations. 

With regard to methods of plotting, although we 
had become accustomed to the form of isothermal 
diagram which Bain had made familiar, he suggested 
that the data might be represented better in the form 


of simple S curves used by Bain on a logarithmic © 


scale which would be easier to read. 

Mr. T. F. Russell said it was inevitable that sooner 
or later English papers would deal with the extra- 
ordinarily interesting subjects in connection with 
intermediate transformation discussed by Dr. W. T. 
Griffiths, Dr. Pheil, and Dr. Allen. There had been 
great activity in that field of research on the Con- 
tinent, particularly in Germany, and in America, 
but it should not be forgotten that the foundation 
of that type of research was laid by Dawtrey Lewis 
in 1929, when he had found that a plain carbon steel 
could be quenched from the usual high temperatures 
to 300 deg. Cent., and held for quite an appreciable 
time without undergoing any transformation. 

Dr. N. P. Allen, replying to some of the points 
raised, said that he and his colleagues felt that they 
had not yet a final answer to the question with 
regard to the form of the carbide in the intermediate 
product. He felt fairly confident that at the high 
temperatures the carbide came out in the ordinary 
form of iron carbide, or whatever carbide was appro- 
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priate to the composition of the steel. There was 
some proof that at lower temperatures a certain 
amount of the carbide remained in solid solution. 
But it was very difficult to say with certainty what 
happened in the last stages of the transformations. 
Some X-ray work on the subject was contemplated. 

With regard to acicular and non-acicular structures, 
he said that the appearance of the product varied 
a great deal according to the quantity present. A 
small quantity gave the appearance of very sharp 
needles, but if there were a larger quantity present 
it gave the appearance of more woolly masses. 

With regard to the method used by himself and 
his colleagues for describing the results, he agreed 
that it was not quite so simple as that of Davenport 
and Bain; but the phenomena which he and his 
colleagues were describing were more complicated, 
and he felt sure that the method of Davenport and 
Bain would break down if one tried to use it to 
describe two simultaneous reactions in a steel at the 
same temperature. 

Further, his method had the advantage that it 
enabled results to be expressed numerically in columns 
of figures, and that was not so easy with the method 
of Davenport and Bain. 





The dilatometric method offered advantages over 
the magnetic method for studying the phase changes. 
The latter did not allow one to use the same rates 
of cooling as did the dilatometric method. Recent 
German and Russian work had shown that with 
different rates of cooling, the results at the lower 
temperature could vary to a very considerable extent. 


Section VII, dealing with the Influence of High- 
Frequency Electric Currents on the Properties of 
Steel, was presented by Mr. A. G. Quarrell. 

Dr. S. A. Main remarked that the evidence con- 
cerning the influence of high-frequency currents on 
the properties of steel was very conflicting. At 
Sheffield it had been found that high-frequency 
currents had a positive influence in the nitriding 
process, although there were some people who had 
not detected it. 

Dr. T. E. Swinden said that he was not so sceptical 
as were the authors of Section VII concerning oscilla- 
tions having an effect on some processes, such as 
case hardening, nitriding, &c., and he indicated 
that he would describe his experience in writing. 

The meeting closed. 








A Plastics Machinery Exhibition 


‘\N Wednesday, May 24th, a number of members 
of the Institute of Plastics visited the Coventry 
works of Alfred Herbert, Ltd., to see an exhibition of 
machines and equipment designed for use in the 
plastics industry. The exhibition was divided into 
two sections, the first containing a wide range of 
moulding machines and the second a selection of 


toolroom, die milling, engraving, and grinding 
machines, designed and adapted for use in mould and 
die making. 


Of the latter machines, the Taylor-Hobson panto- 
graph milling and die-sinking machine, shown in 
Fig. 1, was described in our issue of August 3rd, 
1934. It comprises a high-speed vertical milling 
cutter coupled to a tracer by a pantograph arrange- 
ment, the motion of the cutter following that of the 

















FIG. 1—-TAYLOR-HOBSON MILLING MACHINE 


tracer both horizontally and vertically. Reduction 
by means of the pantograph is variable from 1} to 1 
down to 7 to 1, and the spindle and tracer may be 
interchanged in position in order to enlarge instead 
of reducing the reproduction of the master mould 
in the workpiece. The cutter and tracer are con- 
trolled by a telescopic bar, provided with a ratchet- 
operated feed to permit systematic traversing over 
the work and heavy roughing cuts. This feed may 
be disconnected when full flexibility is required to 
follow the detail of an intricate design. The motion 
of the cutter is controlled by the pantograph in all 
directions in a horizontal plane, and its vertical 
motion is controlled by a counterweighted beam 
across the top of the machine. This beam couples 
the tracer and spindle and automatically ensures 
copying in the vertical direction in the same ratio as 
that obtained horizontally. 

The Keller automatic tool-room machine shown 
in Fig. 2 is designed to reproduce dies or moulds 
from a master pattern. On this machine the master 
is mounted above the workpiece on a face plate fixed 
to the traverse table. A tracer finger projecting 
from a head at the top of the pillar of the machine 
follows the contour of the master and controls the 
movements of the table and the cutter head on the 
pillar.- At the back of the tracer head are four con- 
tacts corresponding to the up and down movements 
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of the cutter head, and the right and left and in and 
out movements of the table of the machine. As the 
tracer finger moves over the master the contact 
points operate relay switches in a control box and 
these relays serve to energise the magnetic clutches 
of small variable-speed motors which are coupled 
through gear-boxes to the lead screws actuating the 
table and cutter head movements. The setting and 
pressure of the tracer finger is so light that a move- 
ment of less than 0-00lin. on its point varies the 
direction of travel. For three-dimensional, relief, 
or impression work the machine controls may be 
set to cause the tracer to cover the entire surface of 
the master in a series of parallel strokes, either 
vertically or horizontally. The length of these 
strokes is determined by adjustable reversing dogs, 
or it may be controlled by hand by means of a 
reversing switch. At the end of each stroke an auto- 
matic feed takes place before the next stroke begins. 
The cutter is kept running at its safest load capacity 
by means of an adjustable automatic feed control 
which automatically interrupts the feed when the 
power consumed by the cutter reaches a predetermined 
maximum. 

In operation, when the end of the tracer is not in 
contact with the master, the table of the machine 
automatically travels inwards towards the tracer. 
Directly contact is established, varying degrees of 





Amongst the milling machines adapted for mould 
and die making was the Gorton machine, shown in 
Fig. 3. These machines are made in three sizes for 
mills up to }in., lin., and l}in. diameter. They have 
a range of spindle speeds up to 6300 r.p.m., with 
standard equipment, and by special equipment the 
speed range can be increased to 12,000 r.p.m. These 
high spindle speeds impart a very smooth finish to 
the work, and thus reduce the time required for 
grinding and polishing the moulds. As may be seen, 
the machines have a sliding head which is a self- 
contained unit, incorporating the motor drive 
mechanism, spindle, and spindle feed, and this head 

















FIG. 3—GORTON MILLING MACHINE 


can be extended from 10in. to 12}in. beyond the 
normal operating position. The lower end of the 
spindle sleeve slides in a hardened and ground bush, 
which can be closed to take up any wear. The table 
of the machine shown carries an interesting duplicat- 
ing fixture, the table of which may be moved in any 
direction by the operator by the vertical lever on the 
right-hand side. A locking plate enables this table 
to be moved either rightwards and leftwards or back- 
wards and forwards, as may be desired. When the 
locking plate is removed, the table is free to move in 
any direction under the contro] of the hand lever. 

















FIG. 2—KELLER AUTOMATIC TOOL-ROOM MACHINE 


pressure on the tracer, by reason of the contour of 


the master, cause the table to travel in and out 
accordingly. The tracer responds to either axial 
or side pressure, and by means of interlocking relays 
horizontal or vertical movement is eliminated, whilst 
the table is travelling either in or out. 

Although every movement of the machine may be 
carried out by means of hand wheels on the lead 
screws, all movements may be done simply by means 
of switches on the control cabinet. These machines 
are made in a wide range of sizes, the largest being of 
75 tons. For certain classes of work they are made 
with two, three, or more cutter heads for duplicating 
work traced from a master pattern. 





On the right of the cutter head is a guide spindle 
which is coupled to the cutter spindle, and sets the 
depth of its vertical movement. In operation, the 
master mould is fixed.on the right-hand side of the 
table below the guide spindle and the workpiece 
below the cutter head. The table is set for either 
right and left or in and out movement, and the work- 
piece is roughed out. After the roughing out, the 
table is freed and a smoothing cut is taken all over 
the surface of the workpiece, the contour followed 
by the cutter being controlled by the movement of 
the tracer in the guide spindle over the master. 

In both the Gorton and the Keller machines, the 
shape of the tracer finger is the same as that of the 


















































JuNE 2, 1939 


THE ENGINEER 


685 








cutter, so that the profile of the cut is similar to that 
followed in the master mould. 

Included in the exhibition of moulding machines 
of various types and makes was an injection 
machine made by the Reed Prentice Corporation. 
This machine, shown in Fig. 4, may be operated 
manually or fully automatically. In working raw 
material is fed into the hopper, above the head of the 
machine, at the bottom of which is a feed cylinder 
with an adjustable stroke piston. The material 





injection stroke, which, in turn, reduces the load on 
the pump motor. The low volume section of the 
pump remains in the hydraulic circuit to maintain 
pressure on the plunger during the cooling of the 
piece in the mould. 

The machine shown had its injection head heated 
by an electric resistance, but an alternative method 
of heating can be supplied. In this alternative 
arrangement the injection head is subjected to an 
alternating magnetic flux which produces even heat- 

















Fic. 4—REED 


flows freely from the hopper into the feed cylinder. 
With each forward motion of the injection plunger, 
the feed piston moves forward and discharges the 
requisite amount of material down a chute to an 
orifice over the plunger. As the plunger returns, it 
uncovers the chute orifice and the material drops 
down into the injection cylinder to be forced into the 
mould by the next forward stroke. The die plates 
are locked mechanically by a toggle gear, which is 
adjustable through a hand-operated screw mechanism. 





PRENTICE INJECTION MOULDING MACHINE 


ing throughout the cylinder. Heating is actually 
effected by hysteresis losses by making the heater 
body of hardened steel having a high coercive force, 
which tends to make the hysteresis effect large, 
and having a high specifie resistance, which makes 
eddy currents small. The effect is further increased 
by using a low-frequency field. Two coils are used 
independently, controlled through separate thermo- 
couples connected to a dual potentiometer controller 
which may be set for the required distribution of 





has a self-contained motor-driven two-throw pump 
on which the pressure can be adjusted to trip ont 
at a predetermined pressure, up to a maximum of 
14 tons per square inch. The press is of the down- 
stroke type with prefilling tank and valve, and has 
an 8in. diameter main ram, which gives 50 tons at 
1 ton per square inch or 75 tons at 1} tons per square 
inch, this latter being the maximum pressure which 
this size of press can exert. This type of press is 
quick in operation, as it closes by means of gravity, 
drawing water from the overhead tank until the upper 
part of the mould comes into contact with the mould- 
ing powder. Pressure is then automatically built 
up and the press closes for the necessary “ curing ” 
time, during which the moulding material first 
becomes plastic, and flows into the various parts of 
the mould, and finally hardens into the finished article. 
The press is then opened by means of two return 
rams working from the base, and the article is either 
removed by hand or in certain cases ejected mecha- 
nically by the movement of the press. Guards have 
to be fitted, which make it impossible for the operator 
to injure himself by closing the press on to his hands. 
The guard is so arranged that when it is open the 
press tables are held apart by struts, and the pre- 
filler valve is held open so that no pressure can be 
applied. These presses are made in sizes from 
12 to 750 tons. 

Another press exhibited was the Stokes ‘Standard ”’ 
toggle press shown in Fig. 6. This machine is driven 
by a duplex pressure hydraulic pump which incor- 
porates a device for adjusting the pressure to suit 
individual moulds. The platen of the press is raised 
and lowered by a toggle arrangement which exerts 
pressure on its four corners. The toggle is actuated 
by a hydraulic piston extending from a cylinder in 
the base of the machine and the crosshead slide has 
on it a pointer and scale for setting the required 
platen pressure. Platen pressures are easily and 
quickly set by either adjusting the high-pressure 
pump or by “breaking” the toggles below their 
maximum pressure position. These presses are 
built in six sizes with pressure capacities from 
20 to 300 tons. 

The exhibition also included a Daniels 500-ton hobb- 
ing press having a one-piece frame of cast steel. These 
presses (Fig. 7) are made in sizes from 500 up to 3000 
tons capacity, and are used for the rapid production 
of multi-impression moulds for the plastic industry. 
A master hob is made to the shape of the finished 
article in a special toughened steel, and this is pressed 
cold into highly polished blanks made from ‘* Ubas ” 




















Fic. 5—DANIELS PREFILLING PRESS 


A motor-driven hydraulic pump with valve control 
is used to operate die opening and closing movements 
and the injection cylinders. 

In order to provide for high-speed injection of the 
material into the mould the hydraulic circuit is 
designed to utilise the volume of both the high and 
low-pressure sections of the pump at full pressure 
during the injection stroke. This action is controlled 
through a solenoid-operated valve and a turning 
device mounted on the injection cylinder. The 
device may be set to relieve the pressure on the 
high volume section of the pump at the end of the 





FiG. 6-STOKES MOULDING PRESS 


heat between the front and rear of the heating 
cylinder. When manually operated, the machine is 
controlled by two small levers, and when semi or 
fully automatic operation is required, the cycle 
required is chosen by means of a selector switch on 
the electric control panel. Three time clocks control 
the automatic operation of the machine; one sets 
the time the pressure remains on the plunger, another 
the period for solidification, and the third the time 
the mould is open for ejection of the product. 

A hydraulically operated prefilling press made by 
T. H. and J. Daniels, Ltd., is shown in Fig. 5. It 





FiG. 7—DANIELS HOBBING PRESS 


or other suitable ductile mild steel. The impressions 
or moulds so formed are afterwards case-hardened 
and polished and inserted into a bolster or chase, 
holding the required number of impressions. The 
pressures generated on the hob are often extremely 
high, and in the region of 100 tons per square inch, 
so that it is not uncommon for the hob to split, and 
in order to avoid risk of injury to the operator steel 
plate doors are fitted to cover the working space 
during operation. 
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Booster for Hydraulic Brakes and 
Other Mechanisms 


\N a recent visit to the Lockheed Hydraulic Brake 
Company’s section of the factories of Automotive 
Products Company, Ltd., at Leamington Spa, we 
inspected and tested a new product which has been 
designed for providing a boosting action in the 
operation of vehicle and other brakes, or in 
the operation of other services. The mechanism 
illustrated and described below, known as the type 
C.B. Lockheed-Gates booster, is the latest develop- 
ment of a device which was primarily designed for 
use on heavy commercial vehicles—particularly 
public service vehicles—but which is also applicable 
to many types of industrial machinery in which heavy 
rotating machinery must be stopped quickly in an 
emergency. 
SERVO BRAKING SYSTEMS 
In the case of commercial vehicles, it is desirable 
that both shoes of each brake shall wear evenly, and 
this requirement cannot ordinarily be met with the 
self-energising or other types of servo brakes which 
are successfully used on light vehicles. Furthermore, 
it is desirable to use a lining of great resistance to 
wear with commercial vehicles, which commonly 
incorporates zinc wire and consequently has a rela- 
tively low coefficient of friction. This type of con- 
struction necessitates a powerful servo action in 
operating the brakes. As mentioned above, public 
service vehicles in particular require an efficient brake 
operating system, which will relieve the driver of 
fatigue, caused by the high number of stops neces- 
sary in traffic and town bus routes. 
Various methods have been adopted to obtain a 








FIG. 1—LOCKHEED -GATES BOOSTER 


light pedal pressure in the actuation of commercial 
vehicle braking systems. Such systems include 
brakes operated by compressed air, wherein the effort 
called upon from the driver is reduced to that of 
opening or shutting an air valve. This system 
requires a supply of air under pressure, and therefore 
the provision and driving of a compressor and storage 
tanks. Furthermore, the progressive control of such 
brakes is difficult, the driver being provided with 
but two positions on the actuating valve—one giving 
a service stop and the other an emergency pull-up. 
Further difficulties arise by reason of the effects of 
variations in the humidity of the air. 

Hydraulic brakes, it is well known, provide a 
progressive and balanced action, but nevertheless 
require some form of servo action for their operation 
on heavy vehicles, for they can only transmit the 
energy of the driver’s leg to the brake shoes. The 
problem of supplying servo energy to a hydraulic 
braking system, such as the Lockheed, has difficulties, 
for, whilst it is possible to arrange some sort of storage 
under pressure, the problem of the fine control of 
such stored energy, at the high pressures which are 
such a valuable feature of hydraulic systems, is com- 
plicated in view of the small quantity of fluid that is 
actually utilised in building up such pressures. 

Employing regenerative means for creating the 
necessary servo pressure, the Lockheed-Gates booster 
is claimed to provide a satisfactory solution. The 
bringing to rest of any moving vehicle is a question of 
dissipating the kinetic energy contained in the 
vehicle, and the regenerative system consists of 
harnessing some of it to help in its own dispersal. 

But the problem of simple and effective regenera- 
tive braking is not simple. The reversed electric 
rotor, as exemplified on the tramcar, is an effective 
regenerative brake at high speeds, but since its 
curve of effectiveness is parabolic, it is of little use 


damage in the event of failure to stop. The same 
can be said of the eddy-current brake, and it would 
appear that no retarding device of this nature can be 
successful without supplementary friction braking of 
some sort, as on certain tramcars with magnetic 
slipper brakes used in conjunction with regenerative 
motor braking. Such an arrangement is out of the 
question on a motor vehicle, by reason of weight, 
expense, and other considerations. The same 
remarks apply to regenerative brakes of the fluid 
friction type, which are governed by the same laws 
as those applying to electric brakes. 

Hence, the firm states, it seems that for a simple 
and practical regenerative brake, capable of being 
put into the hands of unskilled persons, the friction 
principle must be employed. Such brakes fall 





naturally into two main classes, namely, the type in 
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of several municipal undertakings on trolleybuses and 
heavy commercial vehicles, and has been thoroughly 
tested thereby. The system, as was apparent to us 
in our independent test of a Leyland “Cub” lorry 
fitted with the device, is characterised by extreme 
progressiveness and controllability. We found. it 
difficult to detect the presence of the booster other 
than by the fact that the pedal has a light action, by 
the absence of fatigue, and by the effective braking. 
So controllable is the booster that, while service 
stops on a vehicle weighing 12 tons can be made 
merely by resting the foot on the pedal, a “ panic” 
stop requires a thoroughly determined effort. These 
characteristics undoubtedly make for safety by 
reducing the tendency to skid on greasy surfaces, 
nearly always caused by too rapid and uncontrolled 
applications of brakes at high speeds. 


CONSTRUCTION AND OPERATION OF BOOSTER 


In the accompanying engravings, Figs. 1, 2, and 24 
are shown the booster as installed on a Leyland “‘Cub”’ 
chassis, and drawings of the device, respectively. 
Fundamentally the new design is identical with the 
types already built ; @ considerable simplification of 
the working parts has been effected, however. It is 
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FiG. 2—SECTION THROUGH LOCKHEED-GATES BOOSTER 


which regeneration is produced by the self-energisa- 
tion of the actual brake shoes, and the type which 
makes use of a separate member energised by some 
moving part of the vehicle. Because of the expo- 
nential effect of a variation in coefficient of friction, 
the self-energising shoe brake, as already mentioned, 
is too unstable except for the lightest duty, so that 
Messrs. Lockheed considered that only the clutch or 
torque-producing type offered any hope of successful 
development. The Lockheed-Gates servo system 
makes use of the last-named principle. 

There is no novelty in the principle upon which the 
device works. The clutch type of servo is now very 
old, the first patents for it having appeared about 
1887 in connection with horse-drawn tramcars. In 
later years it was applied with a measure of success 
to heavy motor vehicles, but most designs were found 
to be generally unsatisfactory. Investigation into 
the considerations governing the design of clutch 
servos shows that most of the troubles hitherto 
experienced in service were because of difficulties in 
controlling its own energising mechanism. Clutch- 
ing-up to a fast-moving member does not, in itself, 
result in a torque proportional to the force applied. 
The problem is complicated by the relative speeds of 
the driving and driven members, by their tempera- 
tures, by the friction material employed, by the 
humidity of the atmosphere, and by the unit pressure 
per square inch of clutch surface. To evolve a con- 
trolling mechanism which would automatically com- 
pensate for all these varying factors, yet which would 
be simple in construction and require no attention, 
was the problem which the firm had to solve. 

The original design, of which the device described 





at speeds which, though low in relation to maximum 
speeds, are sufficiently high to cause considerable 


below is the latest development, is now in the service 


available with three sizes of master cylinder, 
dependent on the work required, the remaining parts 
being the same in each case. 

Referring to the sectional drawings, reproduced in 
Figs. 2 and 2, the clutch portion consists of a number 
of small friction dises A, splined to the booster shaft B. 
This shaft is driven from some moving part of the 
chassis, for example, by chain from the propeller 
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FIG. 2A—SECTION OF MASTER CYLINDER 


shaft. The friction discs alternate with a number of 
east iron annular members C extended in diameter to 
form cooling fins. We are informed that the 
amount of radiation is so arranged that under no 
circumstances can the temperature of the servo 
exceed a safe limit. The annular cast iron members 
are carried on a number of pins D, extended from a 
carrier E, which is in the form of a swash plate formed 





integrally with the clutch cage. 
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When the clutch formed by the friction and cast | output from the booster, can be accurately pre- 


iron discs is energised, in a manner to be described 
later, the power is transferred to the swash plate, 
which lies between two needle roller bearings F and G, 
one mounted on the casing of the booster and pro- 
vided with the means of adjustment shown, and the 
other mounted on a lever H. It will be seen that the 
swash plate is so shaped that in whichever way it 
tends to turn because of the drag torque to which it 
is subjected when the clutch is energised, it causes the 
end of the lever to which it is connected to move to 
the left. This end of the lever is connected to a 
Lockheed standard brake master cylinder J through 
the push rod K. A sectional view of this cylinder is 
shown in Fig. 24. The remote end of the cylinder is, 
as shown, in direct communication with the vehicle 
brakes. Operated by the remote end of the lever is a 
piston L, working in what is known as the balance 
chamber. A small conventional Lockheed cylinder 
is operated by the brake pedal and fluid under pressure 
therefrom is led to the balance chamber to act on the 
piston L and also to the cylinder M, mounted in line 
with the clutch shaft, indicated on the drawings. 
The piston contained within this cylinder, when 
extended, puts pressure on the clutch members 
through a spring N and a plunger P, thereby energis- 
ing the clutch. 

In the case of vehicles not fitted with hydraulically 
operated brakes the construction is similar, with the 
exception that the hydraulic piston in the master 
cylinder is arranged to have a direct connection 
between it and the mechanical brake lay-out of the 
vehicle. 

For the filling and replenishment of the system 
fluid can be contained either within a tank formed 
integrally with the pedal cylinder or in a separate 
container mounted elsewhere. 

In order to give a stable and balanced control the 
device is constructed so that the balance chamber 
action provides a pressure which corresponds with 
the amount of pressure on the brake pedal. On 
pressure being applied to the brake pedal it is com- 
municated to the cylinder M and also to the balance 
chamber. Thereupon the clutch is energised and the 
piston L within the balance chamber moves to the 
right, and also through the action of the push rod K 

















Fic. 3—ELECTRO-MAGNETIC CONTROLLED BOOSTER 


the brakes are applied. But the moment the piston 
L moves it tends to reduce the pressure acting on it, 
and therefore tends also to reduce the pressure in the 
clutch energising cylinder M and therefore de-ener- 
gises the clutch to some extent. Between these 
actions a balance is established which is proportional 
to the amount of pressure applied to the brake pedal 
If the pedal pressure be increased, then the servo 
will operate until the balance is again established, and 
if the pressure be reduced the servo will be de-ener- 
gised until balance is once more produced. Thus the 
amount of assistance given by the servo is solely 
determined by the mechanical advantage of the 
different parts of the system. This advantage can 
be varied in the design; on a heavy commercial 
vehicle it is usually chosen so that it is twice to six 
times the braking effort that can be applied by the 
foot unaided. 

In contrast to most servo systems, the amount of 
energy available for applying the brakes is very great, 
being that contained in the vehicle at the speed at 
which it is moving, provided the device could absorb 
it. Therefore, given a light pedal action for normal 
braking, it would be possible, unless proper safe- 
guards were incorporated, to develop such an amount 
of energy as to do damage to the braking system. To 
guard against this possibility, the booster is provided 
with a simple safety device. Referring again to the 
drawings in Fig. 2, it will be noted that the piston of 
the clutch cylinder M acts on the clutch through the 
spring N and the plunger P. This piston has an exten- 
sion R, which passes through a second sealing cup 
and carries a piston retracting spring S. Surrounding 
the extension is a spacing member T, which, if the 
piston is sufficiently extended, butts up against a 
block U, through which the extension passes. The 
spring N is pre-stressed so that for normal brake 
application it acts as if it were solid, but as soon as a 
certain critical pressure is exceeded by the driver’s 
foot it becomes compressed, allowing the piston to 
move forward. If the movement be sufficient, the 
spacing member T is brought into contact with the 
block U, thus preventing further movement. 

Matters are so arranged that when further move- 
ment is thus limited, the spring N is not quite solid, 
so that the maximum pressure which can be exercised 
on the clutch, and in consequence the maximum 





determined, irrespective of what the driver does. 
In effect, it means that after a certain servo-action 
has taken place no further help ean be obtained from 
the booster, although it continues operating at its 
maximum pressure as long as the brake pedal is held 
down. Any extra pressure applied by the driver 
therefore acts on the master cylinder J through the 
push rod K, lever H, and piston L in the balance 
chamber, connected to the brake pedal cylinder. 
This extra pressure is therefore added to that exerted 
by the servo. 

In order to adjust the clutch for wear, the end of the 
clutch cylinder M is provided with a screwed cap V, 
one end of which secures the end of the retracting 
spring 8. By rotating this cap, the whole of the 
piston assembly is moved backwards or forwards 
without interfering with the action of the spring N 
and its stops, thus enabling wear in the clutch plates 
to be taken up. The screwed cap V is held by a 
spring detect W which engages with one or other of 
slots cut in the cap, able to be turned with the fingers, 
so that tools are not necessary for performing the 
adjustment. It is stated that wear on the clutch 
plates is small, and that the cap requires to be turned 
through only one notch for approximately every 
5000 miles, use of the vehicle. 

It will be appreciated that all the pressure produced 
by the foot effort and transferred to the master 
cylinder is, in addition to being employed for energis- 
ing the clutch, also transferred directly to the braking 
system, and that therefore the Lockheed-Gates servo 
is of the additive type. If, for instance, the servo is 
arranged to produce a maximum pressure of a ton on 
the master cylinder and the proportion is two to one, 
as previously suggested, then the unaided pedal effort 
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Before considering applications of the booster to 
machinery other than road vehicles, it is of interest 
to note some special advantages claimed for it with 
regard to vehicle. brakes. First, one of the chief 
advantages is that the effectiveness of the booster 
rises as the speed of the vehicle decreases. This 
characteristic makes for safe braking at high speeds 
and powerful braking at the lower end of the decelera- 
tion curve where, of course, high brake shoe pressures 
are least productive of heat or wear. For these 
reasons it is claimed that brake iining and tyre wear 
are decreased. Another important advantage is 
claimed with regard to the new motor vehicle braking 
regulations, which insist that non-rotation of the 
engine shall not incapacitate the servo. Hence, 
with the vacuum type booster, it is now necessary 
to fit in all cases an exhauster and a vacuum tank to 
ensure that the law is met. In the case of oil-engined 
vehicles, such equipment has, of course, always been 
necessary if a suitable vacuum could not be obtained 
from the induction manifold. As the Lockheed-Gates 
booster is operated solely by the transmission of the 
vehicle, and is in action as long as the vehicle is in 
movement, it is quite independent of the engine and 
meets the new regulations in every respect. Finally, 
an advantage claimed is that the weight of the booster 
is considerably less than the weight of existing boosters 
with vacuum tanks and exhauster or storage tanks 
and compressor, and the space occupied is less. 


AUXILIARY SERVICES 


In developing this type of booster it was realised 
that one of the attractive features of air brakes was 
the facility with which auxiliary services, such as 
opening and shutting vehicle doors, operating con- 
trols, and so forth, could be actuated from the main 
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produces half a ton pressure on the master cylinder, 
and the total pressure is a ton and a half. 

We are informed that variations in the coefficient 
of friction of the clutch, by reason of the causes 
already set forth, are unimportant, and are auto- 
matically compensated. If, for example, the co- 
efficient of friction is high because of a damp atmo- 
sphere, the servo acts relatively more quickly to 
start with, but is also de-energised more quickly by 
the compensating mechanism, so that the result as 
far as braking is concerned is the same. If the 
coefficient of friction is decreased by a temperature 
rise, as is the case with all frictional materials, the 
energisation of the servo is slower, but the de-energisa- 
tion is also slower, and again the ultimate action on 
the brakes is exactly the same. The pressure in the 
servo line is moderate compared with the main 
brake pressure—about 390]b. per square inch for 
maximum braking effort—and since this line contains 
no valves of any sort, there is nothing to go wrong 
with it. Being enclosed and self-lubricating, we 
are informed that no attention need be given to it. 

As we have already explained, the booster described 
above is a modification of a previous design. The 
principle of that design is precisely the same, for 
power from the clutch cage in that case was taken from 
a chain and chain drum to a quick-pitch thread 
which operated the master cylinder. When the 
clutch was energised, the chain tended to wrap itself 
round the drum. The present design, besides dis- 
pensing with a number of parts, has the advantage 
that there is no surface which is other than rolling in 
the mechanism in the booster, and therefore the 
mechanical efficiency is considerably increased. In 
fact, we are informed by the manufacturers that they 
have not been able to detect any loss ; in other words, 
the actual output of the booster is equal to the 
theoretical output. This result is to be expected, 
since the frictional losses of needle roller bearings and 
ball bearings are extremely small. 





supply. On our visit to the firm’s works, we inspected 
an earlier type of Lockheed-Gates booster upon which 
an auxiliary power device, in the form of a small 
hydraulic pump, was mounted. By means of this 
pump fluid under pressure can be utilised for auxiliary 
services. A small hydraulic accumulator 30in. long 
and 3in. diameter is arranged to store the energy. 
The accumulator, which is of simple construction, 
consists of a high tensile tube sealed at each end 
and fitted with a movable piston suitably packed. 
Fluid is pumped into one end of this accumulator, 
driving the piston towards the other closed end. 
Air is thereby compressed, providing a storage of 
fluid under pressure. 

The device for use with self-changing preselective 
gear-boxes does all the work of gear changing other 
than preselecting, and is actuated merely by depress- 
ing a small button—either foot or hand operated. 
Furthermore, once the button is depressed, the return 
stroke, which engages the gear-box brake bands, is 
made automatically, and any desired speed of re- 
engagement of the brake bands can be established 
without the possibility of interference by the driver. 
It is claimed that this arrangement eliminates one of 
the causes of rapid band brake wear, which can occur 
through mishandling this type of gear-box. In 
addition, it eliminates the fatigue associated with 
constant gear changing. With the preselective type 
of box it has always been necessary to make a long 
pedal stroke in order to make a gear change, and 
since the spring which holds the bands up to their 
work is of necessity very strong, constant pedal 
depression over this long travel becomes very tiring 
to a driver on a busy route. 

The pump mounted on the booster is self-controlled 
by the pressure in the accumulator. It cuts in auto- 
matically as soon as the pressure has dropped some 
200 Ib. per square inch, and cuts out as soon as a pre- 
determined storage pressure is reached. : 

In addition to its uses on vehicles, the booster has 
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been developed for various industrial applications- 
A braking system for the emergency stopping of 
industrial equipment, such as calendar rolls, &c., 
employing the booster and Lockheed brake assemblies, 
coupled with ‘‘Boxmag” magnetic clutches and 
electro-magnets, is illustrated in Figs. 3 and 4. The 
arrangement is shown with the first design of booster, 
but is not altered in any respect thereby. The system 
has been jointly developed by Automotive Products 
Company, Ltd., and Electromagnets, Ltd. 

Referring to the line diagram, the rolls are driven 
from an electric motor through a magnetic clutch. 
On the roll shaft are mounted two Lockheed “ L.T.” 
type two-leading shoe brake assemblies. This design 
is equally effective in either direction of rotation. 
These assemblies are actuated by means of pressure 
generated by the Lockheed-Gates booster, which is 
standard in all respects except that instead of being 
hydraulically operated, special equipment is pro- 
vided for electrical control. The booster can be driven 
by any convenient means, such as the chain drive 
indicated, and pressure for actuating the clutch of the 
booster is obtained from the spring shown in the 
diagram. The movement of this spring is controlled 
by means of a “ Boxmag”’ electro-magnet, so that 
as long as the magnet is energised the booster frees 
the brakes and the rolls can run. In practice, the 
electrical connections -are such that the magnetic 
clutch and the electro-magnet are energised together. 
Under these conditions, the brakes are free and the 
motor can drive the rolls. 

Should an emergency occur requiring a rapid stop, 
one of the emergency push-buttons situated at con- 
venient points round the plant is depressed. This 
action breaks the current to the magnetic clutch 
and also the supply to the electro-magnet. The 
motor is thus freed from the rolls and the booster is 
immediately energised, so applying the two-leading 
shoe brake assemblies and bringing the rolls to rest. 

We are informed that in view of the high power 
output of the booster, it is possible with this new 
combination to make use of quite small electro- 
magnets, and moderate-sized brakes, and withal 
achieve powerful braking efforts, resulting in a cheaper 
equipment than has hitherto been possible. 

In addition to calendar rolls, this system, which 
was demonstrated to us during our visit to the firm’s 
works, is equally suitable for printing presses or any 
industrial applications where large masses of machinery 
must be brought to rest rapidly and smoothly. 





ESPLANADE AND SEA WALL IN AMERICA 


WaTeER front development at Tampa includes 
a wave-breaking retaining wall or sea wall for a 10ft. 
walk, a 43ft. strip with grass and shrubs, and two 
31}ft. three-lane roadways separated by a raised 
concrete strip 6ft. wide, making a total width of 
120ft. behind the wall. In each roadway the inside 
lane is for parking, the middle lane for slow and local 
traffic, and the outer lane for fast through traffic. 
Refiector buttons 30ft. apart along the kerbs on 
both sides of the roadways are illuminated by the 
headlights of motor vehicles. Two rows of timber 
piles support the wall, which is mainly a slab inclined 
at 45 deg., and is protected against erosion by a line 
of interlocking steel sheeting under the toe. This 
sheeting also prevents marine borers from attacking 
the piles. From the heavy toe, the wall, about 18in. 
thick, slopes back at 45 deg. for a height of 7ft., 
above which the face is a parabolic curve, the upper 
part of which returns outward in order to throw back 
the waves and prevent them from overtopping the 
wall. Instead of a solid parapet wall, an open con- 
struction of precast balusters or spindles is used. 
They are of 1 cement, 13 sand, and | part of jin. 
gravel, poured in cast iron forms or split moulds, and 
left for twenty-four hours for setting of. the concrete. 
When removed from the moulds they were finished 
with carborundum and faced with a coating of 1 part 
white rock dust to 1 part cement, after which they 
were buried in damp sand for curing. In the con- 
struction of the parapet the balusters were mounted 
in the forms and the concrete for plinth, cap, and 
solid posts at intervals was poured in place. The 
esplanade extends around the bay for a distance of 
nearly 2 miles. 








Cleaning of Coal by Heavy 
Liquids* 

By M. G. DRIESSEN, Principal of the Mining Research 
Department of the Staatsmijnen, Limburg. 
GENERAL 

BEFORE coal can be sold it must be cleaned in order 
to eliminate the detrimental, partly incombustible, 
constituents with which the material brought to the 
surface is inevitably associated. The process of 
cleaning the raw coal is termed washing, and this 
term may also be used to include dry cleaning by 
pneumatic methods. Until a few years ago, coal was 
generally cleaned by means of washing in water. 
More recently, dry or pneumatic cleaning has been 
applied, but this type of cleaning process will not be 
treated in this paper. 





* The Institute of Fuel, May 4th, 1939. 


Wet washing systems can be classified as follows :— 
(a) Older systems— 

(1) Jig-washing. 

(2) The Rhéolaveur process. 
(6) Modern heavy liquid processes— 

(1) Washing in homogeneous liquids heavier 
than water (Lessing, du Pont de Nemours, 
Bertrand). 

(2) Washing in suspensions (Chance, de 
Vooys, Tromp, Staatsmijnen-Loess). 


It is a fair question to ask for what reason there 
should be a departure from the older systems classified 
under (a). Is it that the systems are not satisfactory 
or reliable ? What are the advantages of the new 
systems classified under (b) ? 

In order to answer these questions let it be sup- 
posed that a certain raw coal yields a washed product 
having an ash content of 5 per cent., this fraction 
floating on a liquor of density 1-45, and that the ash 
content of 5 per cent. in the washed coal is the maxi- 
mum allowable for the market. That portion of the 
refuse which is lighter than 1-45 specific gravity 
represents a complete loss. According to Gréppel, 
for a primary jig washer the loss from this cause may 
amount to 12 per cent. of the refuse, corresponding to 
about 2 to 3 per cent. of the raw coal. In a modern 
heavy liquid washer the losses do not generally 
amount to more than 0-5 to 1-0 per cent. of the 





refuse (see Tables I and II). Thus, washing processes 


upon the other in order of descending specific gravity. 
The classification is not effected by a pulsating current 
of water, but in a trough washer. In this system also 
those portions of material possessing high specific 
gravity tend to gravitate towards the bottom of the 
trough, and, in addition to the necessarily imperfect 
separation, there is once again the difficulty of 
correctly separating the superimposed layers. 


Heavy Liquip PROCESSES 


The basic method of this group of washing pro- 
cesses is different from those used in the appliance 
just described, and is in English very well described 
by the term “ float-and-sink.’”’ There are in these 
processes no layers of diminishing specific gravity 
superimposed one above the other, as in the jig and 
Rhéolaveur systems, but the layers are completely 
separated in the wash box by the fact that the lighter 
coal floats on the liquid, while the middlings and shale 
sink to the bottom. It thus becomes possible to 
separate the coal and shale quite sharply from each 
other by means of a scraper and a bucket elevator or 
some other device. It is evident that a separating 
medium must be found which possesses a density 
between that of the coal and that of the shale. 
Theoretically, the simplest solution to this problem 
lies in the use of a homogeneous heavy liquid. 


WASHING IN HomocEeNEous Heavy Liquips 


This method has been applied in England by 
Lessing, using calcium chloride solution as the heavy 


Results of the Loess-Washery on State Mine ** Emma,” Capacity 40 Tons per Hour. 


TABLE 


Coal percentages of weight. 


I. 


Refuse percentages of weight. 
oak ; . re 


Ash, 


Density - - —-, ' - 
Date. of heavy S.g. S.g. 8.g. | Ash, 8.g- S.u. 8.g. 
liquor. 1-45. 1-45-1-50. -50. | Per cent. 1-45. 1-45-1-50. L 1-50. Per cent. 
1938. 
June 13th 1-46 98-80 1-20 4-0 0-27 99-73 72-2 
June 14th 1-44 99-90 0-10 4-8 O-1 0-39 99-50 72-9 
June 15th 1-45 99-73 0-27 4-6 0-23 99-77 68-4 
June 16th 1-44 100-00 3-5 0-40 99-60 75-0 
June 17th 1-46 100-00 3-6 O-l4 99-86 73-0 
Tas_e LI. 
Coal percentages of weight. Refuse percentages of weight. 
Density -———- —- ~~ ~~ =. —--— -—- 
Month. of heavy S.g. | 8.g. | S.g. Ash, 8.g. S.g. S.g. Ash, 
liquor. 1-45. | 1-45-1-50 -1-50. | Per cent. 1-45. 1-45-1-50. +1-50. Per cent 
1937. 
November ‘ . 1-45 98-93 0-84 0-23 4°7 0-19 1-41 98-36 68-51 
December... .. 1-46 99-46 0-36 0-18 5- 0-33 1-47 98-20 67-77 
1938. 
January 1-44 99-85 0-06 0-09 4-4 0-49 “14 98-37 68-54 
February 1-44 99-74 0-19 0-07 4-1 0-87 1-17 97-96 69-00 
March . 1-46 99-17 0-62 0-21 4:8 0-35 1-84 97-81 66-38 
May 1-45 98-96 0-89 0-13 4-1 0-56 3-67 95-76 67-05 
June 1-45 99-51 0-50 0-01 4-4 0-17 1-29 98-54 72-60 
July 1-45 99-28 0-65 0-07 4-7 0-14 1-18 938-68 74°57 


which are based on static separation by means of a 
heavy liquid of prescribed density yield the maximum 
output of clean saleable coal and a given average ash 
content. 

It is instructive to examine the several washing 
systems in order to ascertain the cause of the lower 
efficiencies of the older processes. 

Jig WASHERS 

This system is still the most widely used of all coal 
washers, both in England and on the Continent. The 
raw coal, consisting of a mixture of coal and shale, 
is completely immersed in water and is supported on 
a perforated plate, above which it is caused to rise 
and fall alternately by means of ascending and 
descending currents of water. The motion of the 
individual pieces of coal can be described partly as 
that of free fall in water and partly as settling 
hindered by the neighbouring particles. During this 
rather complicated motion, the classification of 
particles depends upon their specific gravity as well 
as on size. There is thus no complete classification of 
the several materials present in the order of their 
specific gravity. If the mixture contains particles 
of different sizes, some of the small, heavy, and flat 
pieces of shale are carried upward by the ascending 
current, and will mingle with the pure coal. Equally, 
under certain conditions pure coal may fall downward 
into the shale bed. It is clear that the material 
cannot be classified perfectly in the wash box accord- 
ing to specific gravity, but even if this were possible 
it would still be extraordinarily difficult to regulate 
the outlet in such a way as to divide the shale from 
the coal sharply so that each was obtained unmixed 
with the other. It would also be impossible to prevent 
any portion of the intermediate layer of middlings 
and shale, which is situated immediately beneath the 
coal layer, from being carried away with the coal. 
There is a similar difficulty in preventing the inter- 
mediate fraction from being carried away with the 
shale. In justice it should be mentioned that a 
device, giving a small improvement, has been intro- 
duced, in which the refuse extraction valves are auto- 
matically regulated in accordance with the quantity 
of material on the perforated plate. 


THE RHEOLAVEUR PROCESS 
As in the jig washer, the layers of material to be 





separated are caused to be stratified and to lie one 





medium ; in America by du Pont de Nemours, using 
tetrabromethane and pentachlorethane; and in 
Belgium by Monsieur Bertrand, of the Ougrée 
Marihaye Company, using calcium chloride solution. 
Although the principle of the process may be simple, 
difficulty arises from the adherence of the heavy and 
viscous washing liquid to the material removed from 
the wash box. It will be clear that if the process is 
to be economic this liquid must be recovered. In 
spite of ingenious devices designed for this purpose 
the costs incurred by loss of washing liquor are com- 
paratively high. 
WASHING IN SUSPENSIONS OF HiIGH DENsITY 

Of all the washing processes operating with a 
medium of high density only those using suspensions 
have become established, and are in operation in 
several collieries. This is due to the fact that the 
dilute suspension arising from rinsing the material 
from the products of water can be concentrated by 
thickening. 

THE CHANCE SAND FLOTATION PROCESS 


This is the oldest and best known of the washing 
systems operating with suspensions. Although 
perhaps most generally applied in America, it is in 
use also in England. 

The wash box is in the form of a cone having its 
upper portion cylindrical. At different depths 
beneath the surface the cone is provided with nozzle 
rings by the operation of which an upward current of 
water can be set up. This current is able to hold fine 
sand in suspension, and in this way creates a ‘‘ heavy 
liquid ” the specific gravity of which is regulated by 
the quantity of water admitted. An increase in the 
velocity of added water causes decreased density, 
and vice versa. The advantages of the system are 
the low viscosity, so that coal down to in. in size 
can be treated, and the ease with which dilute 
suspensions can be thickened. 

The density of the washing medium, as has already 
been mentioned, depends upon the velocity of the 
ascending current of water ; but as it is not possible 
to maintain a uniform velocity distribution over the 
whole area the specific gravity of the washing medium 
is not the same in all parts of the washing cylinder. 
In spite of all precautions, the suspension is not 
perfectly homogeneous and a completely static 
separation has not yet been achieved. One pump is 
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necessary to supply the circulating water to the nozzle 
rings, and one so-called ‘‘ sand pump ” is needed to 
pump the sand suspension after thickening in a 
conical sump back into the separating cone. The 
sand grains are not without an abrasive action on the 
pumps and upon places in the separator where a high 
velocity prevails, namely, in and directly after the 
nozzles. However, the Chance system constitutes a 
considerable improvement, if compared with the jig 
washers. 


THE BaRVoys SYSTEM 


This process has been developed at the Sophia- 
Jacoba Colliery, Hiickelhoven, and in German 
publications is also known as the Sophia-Jacoba 
process. In place of the sand employed in the Chance 
process, a suspension of clay and barytes is used, the 
volume of clay being about double that of the 
barytes. The advantage of this suspension over the 
sand-water mixture is that the velocity of settling of 
the clay and barytes particles is so small that no 
upward current of water is necessary to keep them in 
suspension. Nevertheless, small currents occur in 
this system by reason of the admission of the 
separating liquid under the surface; whereas the 
overflow from the wash box and the elevator is 
operated in such a way as to cause ascending and 
descending currents. These currents do not serve the 
purpose of keeping the solids in suspension, but are 
used to compel the middlings, which have practically 
the same specific gravity as the liquor, to choose 
between the upward and the downward motions and 
thus to move either towards the coal or towards the 
shale. 

By comparison with the Chance process, this 
system achieves a truly static liquor and a static 
separation can be expected, if the viscosity does not 
interfere. In comparing the two systems, however, 
the following considerations must be borne in mind :— 

(1) The Cost of Barytes Losses.—Once the clay- 
barytes suspension has been properly prepared its 
density is maintained by adding barytes of suitable 
fineness, whilst the clay required for assisting the 
suspension is automatically renewed from the clay 
contained in the raw coal treated. Thus, the only 
expense involved in the maintenance of the heavy 
liquor is the cost of barytes. 

(2) The Large Thickeners.—The success of washeries 
using suspensions as compared with those using heavy 
homogeneous liquids, as has already been mentioned, 
is due to the circumstance that the suspension can 
readily be concentrated by thickeners. The recovery 
of sand from the Chance system offers no difficulties. 
The coal floating on the suspension is discharged, 
accompanied by liquor, through an overflow on to a 
screen. The water and most of the sand escape 
through the screen so that a little rinsing with fresh 
water is sufficient to remove the remainder of the 
sand particles adhering to the coal. The diluted 
sand-water suspension is easily thickened in a conical 
sand sump, the clear water being allowed to overflow 
and the sand drained from the bottom outlet. 

With the Barvoys and other systems after- 
wards described in this paper the cleaned coal is not 
removed by a stream of water, but is skimmed from 
the surface by a belt scraper. The middlings are 
carried upwards by the ascending current of liquid 
and the shale is removed from the bottom by a bucket 
elevator of normal design. The liquid adheres to all 
products leaving the washing box, the amount 
depending upon the size of the pieces and the viscosity 
of the liquid. The adhering liquid is removed from 
the coal and shale by clean water so that the original 
dense liquor is greatly diluted. The diluted suspen- 
sion flows to large Dorr thickeners after being first 
purified from the larger coal particles on a rotating 
sereen—the so-called Callow Screen—of 0-12 mm. 
mesh. In the thickeners the barytes and clay can be 
separated from the water, which is used for rinsing 
the coal and shale. The stability of the suspension 
used in the washing box is secured by using very 
finely divided particles of clay and barytes. The free 
settling velocity of sufficiently small particles in 
water is given by Stokes’ law :— 
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where 
w=velocity of fall, cm./sec. 
n= viscosity of water=0-0115. 
S=specific gravity of particle. 
r=radius of particle in cm. 
g= acceleration due to gravity. 
= 981 cm./sec. sec. 


It can be seen from this law that the velocity of 
settling is proportional to the square of the radius of 
the particle. The area of the surface of the clarifier 
"being inversely proportional to the settling velocity 
of the individual particles, it will be evident that 
small particles in a more or less viscous liquid demand 
large thickeners. 

The inventor of the Barvoys system, Mr. de Vooys, 
is understood to be developing centrifugal thickeners 
to avoid the large gravity thickeners. 

From Stokes’ law there can be derived another 
property of the barytes-clay suspension, which is 
very important in comparison with the Loess suspen- 
sion. The specific gravity of the technical barytes 
particles is 4-5, and of the clay particles 2-7. The 





ratio of velocities of barytes and clay particles of the 


; . . 46—1 3-5 , Y 
same size i8 574]. F approximately 2 : 1. 


Clay, however, would settle as rapidly as barytes if 
the diameter of the clay particle was 4/2 (=1-4) 
times that of the barytes particle. As the clay and 
the barytes are of many different grain sizes, the 
empirical fact can be deduced that clay and barytes 
thicken together and intermix, the thickened sus- 
pension containing both clay and barytes particles. 
The barytes, therefore, cannot be recovered separately 
from the diluted clay-barytes suspension, so that the 
clay, which is derived from the run-of-mine-coal in 
the wash box, thereby increasing the viscosity of 
the separating liquor, cannot be removed without at 
the same time sacrificing the barytes. 

In order to remove those coal particles, which are 
too small to be retained by the Callow screen, part 
of the suspension is continuously withdrawn, this 
liquid being cleaned by flotation of the coal particles. 

Raising the temperature of the liquid will diminish 
its viscosity, and for this reason the suspension is 
maintained at a temperature between 85 deg. and 
95 deg. Fah. 

One advantage is that the thickened barytes-clay 
washing liquor of a density higher than that in the 
washing box, still remains a liquid, which can easily 
be pumped, and causes no blockage in the pipes. 

Another advantage is that due to the softness of the 
barytes and clay, the liquor has no detrimental effect 
on the pumps or other parts of the washery. 


THe Tromp Heavy Liquor PROCESS 


In contradistinction to the stable liquor of the 
Barvoys process, Tromp, the coal preparation 
specialist of the Domaniale Mine at Kerkrade, 
Holland, uses a rapidly settling suspension consisting 
of an aqueous dilution of finely powdered magnetite 
or, more recently, of sintered zinc-bearing roasted 


pyrites. The grain size of the loading material or 
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Fic. 1—Diagram of Tromp Washer* 


weighing agent is smaller than 0-1 mm., and thus is 
intermediate between the Chance and the Barvoys 
grain size. When using an unstable suspension such 
as magnetite the use of liquid currents is unavoidable, 
and Tromp uses a horizontal current flow in contra- 
distinction to the vertical flow in the Chance cone. 
The comparatively quick settling of the relatively 
large magnetite particles is used to obtain a higher 
specific gravity in the lower layers of the wash box. 
By this feature it becomes possible to separate the 
coal from the middlings and shale and the middlings 
from the shale. 

Fig. 1 shows a diagrammatic representation of the 
Tromp washer. Raw coal is fed at a and the clean 
coal is removed by a scraper at c. The shale and 
middlings sink, but by reason of the greater density 
at II and III the middlings will float on this heavier 
liquid and are forced on to the inclined scraper 
belt e ; whereas the true dirt sinks through the dense 
layers at II and III to the bottom of the washer, 
where they are removed by the vertical elevator d. 
Circulation of the horizontal currents is effected by 
air lifts. The three products are rinsed on screens in 
the same manner as has been described for the 
Barvoys process, and the diluted suspension, consist- 
ing of water, magnetite and clay slimes from the raw 
coal, is pumped to a conical clarifier or thickener. 
Here the advantage of the quick settling suspension 
becomes manifest. The magnetite particles are 
rapidly concentrated in the apex of the cone, which 
therefore can be kept within reasonable dimensions ; 
whereas the coal dust, clay, and slime are removed 
by the overflow. Part of the overflow is used as 
rinsing water and remains in circulation. By con- 
tinuously removing the coal and clay slime and by 
reason of the fact that the magnetite is recovered 
relatively pure and unmixed with clay or slime, and 
further because the magnetite (unlike the barytes) will 
not disintegrate, no special measures need to be 
taken to prevent an increase in viscosity beyond the 
maximum permissible. The relatively low viscosity 
is also demonstrated by the circumstance that 
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separation of middlings and stones is still possible 
with such a high density as 1-85. 

However, the specific gravity of the various hori- 
zontal currents must always be controlled and main- 
tained at their proper value. This can be effected by 
mixing the currents of different specific gravity with 
one another, but such a process, of course, demands 
careful attention. The specific gravity of the upper 
layer must be kept constant by adding fresh mag- 
netite. In addition to controlling the specific 
gravity of the lower layers by mixing them with the 
other currents, the difference in specific gravity 
between the upper and lower layers can be influenced 
by regulating the grinding time of the magnetite. 
The finer the particles of magnetite the slower the 
segregation, and the smaller the difference in specific 
gravity between the upper and lower layers. 

Magnetite is cheaper than barytes, but must be 
pulverised before use; the losses of magnetite or 
sintered pyrites may be expected to be smaller than 
those of barytes (1-34 Ib. per ton raw coal according 
to Schafer), but must- still be considered when 
calculating the total costs for cleaning coal by this 
method. 

When applied at bituminous coal mines with coke- 
producing plant the washing water of the magnetite 
or pyrites washery should be carefully separated from 
the coal slurry and fines. 


THE STAATSMIJNEN-LOESS WASHING SYSTEM 

It is somewhat remarkable that within 15 miles of 
one another three different washing processes using 
suspensions have been developed by Netherland 
engineers. The Dutch State mines (which is a trans- 
lation of Staatsmijnen) possess collieries at Wilhel- 
mina, Emma, Hendrik, and Maurits, all situated in 
the extreme southern part of Holland, in the province 
of Limburg. Only the Wilhelmina Mine produces 
anthracite, the three other mines producing coking 
coal and a smaller quantity of forge coal. The total 
coal output of the State mines is about 8-5 million 
tons a year. Two coke oven plants are attached to 
the three coking coal mines, carbonising 1-5 million 
tons a year, and producing 500 million cubic metres 
of gas per year, part of which is delivered to various 
towns, over a maximum distance of 70 miles. A 
large amount of the gas produced by the coke ovens 
is delivered to a chemical plant owned by the State 
mines, where it is converted into synthetic ammonia 
and many by-products. 

The Loess washery has been developed in the 
research department of the State mines. 


Wuat 1s Loess ? 

For the benefit of those who are not acquainted with 
the term “loess,” it may be stated that this is an 
earth, widely distributed over the globe, and often in 
large deposits. According to Van Tillo, not less than 
4 per cent. of the total solid surface of the earth is 
covered with loess. The following table, based on the 
work of Keilhack, shows the enormous quantities of* 


loess that exist :— 
Square miles. 


Europe and Asia ... 6,200,000 
North America 2,000,000 
South America 2,000,000 

Total - 10,200,000 


The geologists consider loess as a product derived 
from the terminal moraines which has been trans- 
ported by the wind to places where vegetation already 
existed. Not less than twenty theories exist purport- 
ing to explain the origin of loess. 

Some geologists assume that a few loess earths 
(among which are the Limburgian loess, on which the 
Dutch collieries are situated) originated by weathering 
and pseudo-morphosis of the chalk deposits which 
extend to the south of the loess deposits near 
Maastricht. 

This kind of loess, which cannot be distinguished 
either by mechanical or by chemical means from the 
true loess such as are found, for instance, in the 
Rhine Valley near Diisseldorf, is called by Van 
Rummelen “ loessoid.”” The only distinction between 
loess and loessoid is in their probable origin. The 
extensive deposits in the South of England, principally 
in Kent, Sussex, and Essex and in other districts, 
which are known as brick. earths, are nothing else 
than the Limburgian loessoids. A size analysis 
curve of Kent brick earth showed that this corre- 
sponded fairly well with the analogous curve for the 
Limburg loess, albeit that the clayey fraction (having 
a grain size smaller than 104) was somewhat larger. 
It will be shown later that this difference does not 
affect the suitability of the loessoid as a basis for a 
washing liquid. In this paper the word loess will be 
used to embrace loessoid. 

For washing purposes the size analysis of the loess 
is important. As an example, the composition and 
size analysis of the Limburgian loess may be cited :—~ 


Sandy Clayey 
constituents. constituents. 
Grain size ... ... ... ... 20-100 £20u 
Per cent of total sample ... 75 25 
Per cent. SiO,, approx. 73 60 
Per cent. Al,O3, approx. ... 8 14 


Viscosity OF LoEss SUSPENSION 
In the common speech of the. country, loess is 
erroneously called clay, and clay suspensions have 
long been known. The viscosity of clay suspensions 
having a specific gravity of 1-4 or 1-5, which is the 
proper density for a washing liquor, however, is such 
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that separation of coal and shale is impossible. Fig. 2 
shows graphically the relation between viscosity and 
density for clay, chalk, and loam, and for the purpose 
of comparison two different loesses are included. It 
will be obvious that the viscosity of suspension of the 
first three minerals shows a sudden increase at and 
below a specific gravity of 1-35, whereas this increase 
occurs at a density of 1-6 for the two different kinds 
of loess. From this fact it follows that a natural loess 
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i. Loess (Smeermeas Z.L.). [IV. Loam (Burscheid). 
Il. Loess (Diisseldorf). V. Chalk weathered (Epen Z.L.) 
ILI. Clay (State Mine, Hendrik) VI. Chalk not weathered 
(Mesch Z.L.) 


Fic. 2——Relationship Between Density and Viscosity for Clay, 
Loam, Chalk, and Loess. 


suspension in water would be directly suitable for 
washing purposes. 

During the operation of the first loess-washery, 
where the products are rinsed in the same way as in 
the Barvoys or Tromp processes, the observation was 
made that the thickened loess showed properties quite 
different from those of the original suspension. It 
can be seen from Fig. 3 that the viscosity is consider- 
ably less for equal densities, and therefore the new 
suspension is very suitable for re-use and for admix- 
ture with the liquor in the wash box. The liquid in 
the wash box tends to grow more viscous by taking 
up slime from the raw coal, but is now continuously 
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Fic. 3—Relationship Between Density and Viscosity for Natural 
Loess and Loess Settled or “‘Cycloned” from a Dilute 


Suspension. 


regenerated by the addition of thickened loess of low 
viscosity. The explanation of the diminution of 
viscosity of the thickened loess suspension is given in 
the following section. 


THICKENING OF THE LOESS SUSPENSION 


The diluted heavy liquid is allowed to settle in a 
clarifier or in some other manner (see section headed 
‘* The Cyclone Thickener ”’), and here the large sandy 
- loess particles fall to the bottom much more rapidly 
than the smaller clayey material. If it be assumed 
that the average diameter of the clayey particles 
measured 5y and that of the sandy grains 304, it 
follows from Stokes’ law that the free settling velocity 


2 
of the sand is (®) =36 times larger than that of 


the clay. Moreover, the clay particles have for the 
most part a flat disc-like shape, which offers far more 
resistance when falling in water than the large loess 
particles, which resemble sand grains. Furthermore, 
it may be of interest to note that although the specific 
gravity both of the sandy portion of the loess and of 
dry clay is about 2-7, the clayey particles when 
suspended in water carry a water cover, considerably 
decreasing their average density. From the foregoing 
may be deduced the important property of the 
diluted loess suspension, that during settling the 
sandy loess grains do not mix with the clayey 
particles from the natural loess nor with the slimes 
from the raw coal, but can be recovered separately in 
a pure state. 

This peculiarity of loess can be observed in a test 
tube into which is poured a suspension of a density 
of about 1-03 corresponding with the rinsing water 
from the products. As soon as the liquid is quiescent 
the large loess grains can be seen to fall rapidly 
towards the bottom, After a little while a distinct 
line of separation is formed between the greater and 
smaller loess particles. A suspension taken from the 





wash box shows this feature even more clearly, 
because a small layer of coal settles on the large loess 
particles and the slime remains in suspension. 

Thus far, loess shows a resemblance with the 
magnetite of the Tromp washery in that no additional 
measures are necessary to keep the viscosity below 
certain allowable limits. On the other hand, the 
velocity of settlement of the sandy fraction is not so 
great as to necessitate the application of horizontal 
currents to prevent thickening of the suspension in 
the wash box. In the Staatsmijnen loess washing 
process is united the stability of the Bravoys suspen- 
sion and the low viscosity and easy and selective 
settling of the Tromp liquid. It will be shown later 
that with the aid of a new apparatus the thickeners can 
be built even considerably smaller than those of the 
Tromp washery. It will further appear that no 
current whatever is applied in the separating box 
proper, which adds to the simplicity and reliability of 
the process. 

(To be continued) 








Canadian Engineering News 
(By our Canadian Correspondent) 
New Science Laboratories 


AN excellent site of about 100 acres has been 
acquired by the Dominion Government on the eastern 
outskirts of Ottawa for new aeronautical and other 
laboratories. The site will provide ample space for 
expansion of the laboratories, and for outdoor 
investigations for which the National Research 
Council has at present no facilities. The total cost 
is estimated at 1,459,895 dollars, and construction 
will extend over the next two years. At the present 
time much of the work that is to be provided for in 
the new laboratories is being carried on in the 
** Annexe Laboratories’’ housed in old _ buildings 
adjacent to the comparatively new National Research 
Building. 

The laboratories and facilities to be provided on the 
new site include those now in service in the present 
Annexe Laboratories, but will be of increased capacity 
or range, to cope with present and future demands. 
In addition, certain facilities not now available, and 
for which the need has been demonstrated, will be 
provided. Aeronautical facilities to be installed will 
include an aerodynamic laboratory equipped with 
large and small wind tunnels, a vertical spinning 
tunnel and accessory equipment, a model testing 
basin, an engine testing laboratory, gasoline and oil 
laboratory, aircraft instrument laboratory, and an 
engineering laboratory. The large wind tunnel will 
have about twice the capacity of the present 9ft. 
diameter 160 m.p.h. tunnel. The basin will be 25ft. 
wide by 600ft. long and will permit the testing of 
models of hulls of vessels, as well as of aircraft floats 
and hulls. There is not in Canada, at the present 
time, a vertical tunnel for studying the spinning 
characteristics of aircraft. The engine laboratory 
will comprise two test beds, one for engines developing 
up to 500 H.P. and the other capable of testing engines 
developing up to 1000 H.P. In the engineering 
laboratory full-size aircraft components will be tested 
for strength. 

A hydraulic laboratory will be provided and will 
be equipped with the large glass-walled flume now 
installed in the present laboratories, and there will 
be ample floor space for river models. This laboratory 
will permit the performance of investigations in con- 
nection with hydraulic power developments, canals, 
river improvement, harbours, irrigation, &e. Up to 
the present time test work of this character has had 
to be referred to laboratories in Germany. 

A high-voltage laboratory is to be built, in which 
tests and investigations at voltages as high as 
1,500,000 may be made. The acoustic laboratory 
will be of increased capacity and will comprise 
reverberation chamber and dead room and trans- 
mission chambers. Investigations and tests of the 
acoustical properties of building materials and anti- 
noise structures are to be made in this laboratory. 
The laboratories will be housed largely in separate 
buildings of simple, inexpensive construction. The 
buildings will be heated from a central heating plant. 
Distribution of heat and electricity will be effected 
through underground tunnels. The main laboratory 
shops, comprising machine, instrument, sheet metal, 
cabinet, electrical, structural and welding, will be 
housed in a shop building, arranged for convenient 
and economical operation. 


Aluminium Expansion Programme 

Aluminium Company of Canada, Ltd., and 
its subsidiaries have made numerous extensions 
and improvements to plant and equipment during the 
last year in all three Canadian cities in which they 
operate. The original smelter and fabricating plant, 
both dating back to 1901, are situated at Shawinigan 
Falls, Quebec. The main fabricating unit is in 
Toronto. The largest smelter is in the “ Aluminium 
City ’’ of Arvida, on a high plateau on the south bank 
of the Saguenay River in North-Eastern Quebec. 
Expansion of the existing ore plant and construction 
of w new smelter and rectifier station at Arvida was 
completed last year and a new aluminium fluoride 
plant, also part of the Arvida works, began production 








in 1938. With these additions the Arvida smelter is 
now one of the largest producers of aluminium in the 
world. A three-bay extension in the fabricating plant 
in Toronto has been walled-in and completed and a 
furnace has been installed for the first production in 
Canada of heat-treated (strong) aluminium alloys. 
The Roberval and Saguenay Railway Company, a 
subsidiary which operates a line between Arvida and 
Port Alfred, 20 miles distant, where deep-sea naviga- 
tion ends, has erected a terminal building in Arvida 
with fully equipped yard offices, stores department, 
and crew’s quarters. Saguenay Terminals, Ltd., 
another subsidiary operating terminal facilities at 
Port Alfred, has built a new wharf and erected 
unloaders and car-handling equipment. The parent 
company has built a new fuel storage tank at Port 
Alfred, altered its coke unloading equipment, and 
improved its facilities for handling bauxite in 
Arvida. The parent company has also set up in its 
Toronto works new die-casting machinery which will 
produce aluminium castings under pressures. 


Business Conditions 

Economic conditions in Canada during the 
first two months of 1939 showed improvement over 
the same period of the preceding year, the level of 
productive activity averaging nearly 3 per cent. 
higher when measured by the index of the physical 
volume of business based on forty-six significant 
factors. The new trade agreements with the United 
States and between the United States and the United 
Kingdom, indirectly affecting Canada, which came 
into force at the beginning of this year, have had 
salutary effect on many of those industries largely 
dependent for their prosperity on export trade. The 
manufacturing group was more active, the index 
advancing from 105-0 to 108-1, a gain of about 
3 per cent. The output of electric power, which 
is a reliable indicator of industrial activity, con- 
tinued to maintain its long-term upward trend and 
averaged 6 per cent. better at 4,600,000,000 kilowatt- 
hours compared with 4,300,000,000 kilowatt-hours 
in the first two months of last year. Gold mining 
made a good start this year, when the output in 
January amounted to 411,328 0z., compared with 
361,023 oz. in the first month of 1938. Notable 
advances have been recorded in copper exports, 
crude rubber imports, in the lumber trade, 
petroleum imports, and construction contracts 
awarded. 


War Plane 
The first single-seater fighter designed and 
built by Canadian engineers has just been delivered 
from the Canadian Car and Foundry Company’s 
plant at Fort William. It was designed by Michael 
Gregor, the company’s chief designer. With a 
750 H.P. engine, its top speed is 300 m.p.h., but the 
landing speed of 57 m.p.h. is unusually low for a 
plane of that type. It can climb to 10,000ft. in 
three minutes. The armament consists of . two 
bombs and two synchronised machine guns. 
Airports 
Construction of airports, together with improve- 
ments, including lighting and radio facilities, will 
require an additional 1,444,000 dollars expenditure 
by the Federal Government this year. The Govern- 
ment will also assist those municipalities which are 
constructing airports, or whose airports should be 
improved. To this end a sum of 675,000 dollars is 
being provided in this year’s estimates. For radio 
direction-finding stations, radio beacons, and similar 
work, the radio division of the Department of Trans- 
port has been voted an additional 200,000 dollars. 


Steel 

Plans are being studied for the construction 
of two new open-hearth furnaces at the Sydney, 
Nova Scotia, steel plant of the Dominion Steel and 
Coal Corporation, the cost of which is estimated 
at 1,000,000 dollars. The proposed new units would 
embrace the latest ideas in open-hearth furnace 
design. 

Winter Highway 

Work is under way on a 400-mile winter 
highway connecting the railhead in Northern Alberta 
with Great Slave Lake and Great Bear Lake to tap 
the resources of the North-West Territories. This 
highway, capable of handling tractors hauling as 
many as ten trailers at a time, will greatly facilitate 
the movement of freight into the north country 
and also out to the railhead. This highway will 
be only for winter use, shipment by water continuing 
during the summer months. It is expected that 
by next year the pitchblende concentrates from the 
radium mines on the Great Bear Lake, gold con- 
centrates from the new goldfield at Yellowknife, 
as well as other commodities, will be hauled ove? 
this new route. 








Ar Ministry PuRcHASES AN AMERICAN F Lyne Boar. 
—The Air Ministry has purchased a Consolidated flying 
boat for experimental purposes. The machine has twin 
engines and its loaded weight is 27,000lb. It carries 
sufficient fuel for a flight of 4000 miles when carrying a 
crew of four. It will fly to this country from San Diego in 
two hops, the only call being made at Botwood, New- 
foundland. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The International Steel Trade 


This year the export markets have repeatedly 
failed to realise anticipations. There have been one or 
two occasions when a tentative revival in the demand 
from overseas countries has aroused hopes that the long- 
awaited improvement had commenced. At the beginning 
of May there was a sudden rush of buying from some of 
the more important iron and steel-consuming countries, 
including South America and the Eastern markets. This 
continued for about a fortnight and then died away, and 
the impression is gaining ground that there seems little 
likelihood of the demand developing further for a time. 
The British works, however, are so busy upon home orders 
that they can afford to regard with indifference the 
fluctuations of the export trade and the German steel 
makers are in a similar position. The latter country, 
however, is so badly in need of foreign exchange that the 
decline in exports is a serious matter. The position of 
the French, Belgian, and Luxemburg works is rather 
different. They have, during the past couple of months, 
built up a reserve of orders, and in this they have been 
greatly helped by the growing requirements of Great 
Britain, particularly of semi-manufactured steel. The 
recession of business with other export markets has brought 
with it a revival in the price cutting which was a notable 
feature of the trade in Continental steel in the earlier 
part of the year. It is difficult in the case of some 
descriptions of steel to say how far the works will go 
to secure an order as they are in some cases permitted 
to make official concessions upon the fixed prices, and in 
others they apparently make unauthorised cuts. As a 
result, the price position is very confused. The excuse 
that concessions are made to meet American and Australian 
competition lacks the force it had in the first quarter of 
the year, since the American steel makers are much less 
prone to cut prices and the Australians appear to be con- 
fining their activities to certain Eastern markets. It is 
also suggested that the recent purchases of 30,000 tons 
of steel semis by the British steel industry has had the 
effect of restricting Australian competition. 


The Pig Iron Market. 


Business in this department appears to be 
developing slowly, but satisfactorily. he demand 
for foundry iron is broadening, and although the progress 
made in the consumption of high phosphoric pig iron is 
disappointing, some advance has been made during the 
past few weeks. Users are showing greater inclination 
to place forward contracts, although whether this is an 
indication that their requirements are becoming more 
defined or whether it is the result of apprehensions that 
the position may become stringent later in the year, it 
is difficult to say. The demand for basic iron exceeds 
the supply, but apparently fresh plant has been brought 
into operation and this may relieve the situation to some 
extent. Business in hematite is on an active scale, 
and although consumption is in excess of production 
the margin is not enough to make any important inroad 
into the stocks. On the North-East Coast there has been 
a distinct increase in the requirements of local consumers 
which is partly due to the revival in shipbuilding having 
brought considerable work to the foundries engaged on 
marine engineering. The production of foundry iron 
in this district, however, has not been increased and is 
still intermittent, but is sufficient to meet the market 
requirements. A few small parcels are being shipped to 
Scotland, but the volume of this trade is well below the 
normal. In the Midlands the recent movement on the 
part of founders to cover their forward requirements 
appears to have died down, but it has left the producers 
with a substantial tonnage of orders on their books. 
In some cases consumers bought for delivery up till the 
end of the year, although the majority of them did 
not contract beyond September. In this district the 
demand is principally for low phosphor.c iron from firms 
engaged on rearmament work. With the demand expand- 
ing at its present rate consumers apparently expect a 
further upward movement in the price, which is now 
£5 10s. to £6 d/d. The Scottish foundries are not well 
employed, except those associated with engineering works, 
which have reaped the benefit of the many contracts for 
new ships placed on the Clyde. Trading in foundry pig 
iron has been slow for some time, and consumers are 
reported in many cases to be holding stocks. The hematite 
market is slowly becoming more active and the announce- 
ment of the 5s. reduction to come into force at the end 
of June has imparted more confidence to the market. 
Consumers of basic iron are arranging forward require- 
ments and imports are likely to increase later in the year. 


The North-East Coast and Yorkshire 


The steel works on the North-East Coast are 
now in a strong position, and the reserve of orders on 
their books is sufficient to keep them well employed for 
many months to come. Consumers are experiencing 
difficulty in obtaining the required deliveries, and it is 
practically impossible now to for the execution 
of an order at a near date. There seems little likelihood 
of this position becoming easier, since almost all the 
available plant has been pressed into service and is being 
operated at capacity. Government requirements receive 
priority and this, of course, operates against the completion 
of commercial orders. At the same time, the works are 
endeavouring so far as is possible to meet their ordinary 
customers’ needs, as the steel makers realise that in the 
long run they must rely upon this class of buyer. The 
production of semis is being pressed to the utmost, but, 
nevertheless, complaints are heard from the sheet makers 
and the re-rollers that operations at their works are being 
held up by the inadequacy of the supplies. It is expected, 
however, that this position will shortly be relieved by 
the arrival of Continental billets and sheet bars from over- 





seas. Next to the Government Departments the most 
important demand comes from the shipbuilding industry, 
although the constructional engineering trade runs this 
close. The latter, however, is engaged chiefly upon work 
for the Government in connection with new buildings, 
balloon hangars, &c., which are really part of the rearma- 
ment programme. Fresh contracts for similar jobs are 
expected to be given out during the next few weeks, 
so that for some time to come the constructional engineers 
are likely to offer a valuable outlet for joists and sections. 
The re-rolling industry is working at considerable pressure, 
largely upon material for Government A.R.P. shelters, 
and the shortage of billets is causing some delay in 
deliveries. Apart from this the industry is in a satis- 
factory position and has a large tonnage of orders in hand. 
It is probable that the sheet industry was never in such 
a prosperous state as at present. All the works are 
busily employed upon the production of galvanised sheets 
for shelters, but the output is scarcely sufficient to meet 
the demand, and lately there have been rumours that 
arrangements have been made to import some 3000 tons 
from Belgium. The Yorkshire steel industry has shared 
to the full in the satisfactory conditions which prevail 
in the British steel trade. Sheffield works in particular 
are well occupied, and the demand for special steels is 
probably heavier than at any time since the war. The 
works producing ordinary basic quality steel billets are 
operating at capacity and the local engineering works 
are taking up large supplies of special steels. 


Scotland and the North. 


The steel works in Scotland are assured of prac- 
tically full capacity working until the end of the year, 
and judging from the expansions to plant and the erection 
of new shops which is taking place, a considerable increase 
in the present demand is looked for. The constructional 
engineers continue to absorb large quantities of structural 
steel, and there seems no likelihood of the demand from 
this quarter diminishing. In some cases firms have 
covered their requirements until the end of 1939, but 
for the most part they have been content to arrange 
for their needs to the end of the third quarter. Although 
contracts for the supply of steel for most of the new ships 
recently placed on the Clyde have been given out there 
are still more to come and the Scottish shipbuilders 
continue to receive fresh orders. The revival of ship- 
building has been reflected in a new burst of activity 
at the marine engineering shops, and the requirements 
of this branch of the industry have expanded considerably 
of late. As most of the work upon which the Scottish 
steel makers are engaged is arising from Government 
contracts which are accorded some priority, commercial 
business is subject to delay and delivery dates are 
gradually being prolonged. The re-rollers are working 
under the disadvantage of a stringency in the supplies 
of semis, which is the more unfortunate as they have full 
order books and are being subjected to considerable 
pressure by consumers to obtain delivery. The sheet 
makers are occupied on Government orders for A.R.P. 
shelters, and in some cases have been obliged to refuse 
export business. In certain instances home consumers 
have also suffered from the congested state of the works’ 
order books, but considerable tonnages of special sheets 
for the motor industry continue to be taken up. Great 
activity rules in the Lancashire steel market, and although 
some of the steel works are refusing orders except for 
forward delivery, others are able to promise execution 
within a reasonable time. The boiler and tank makers 
in this district, who, for a few weeks, were only moderately 
busy, have recently received a heavy influx of orders 
and are taking large quantities of plates. The locomotive 
engineers are also busy and in several cases are working 
on important export orders. The demand for alloy and 
special steels and bright drawn steel bars from the engi- 
neering industry remains vigorous, and the works pro- 
ducing these classes of materials can see their way to 
maintaining the present rate of production for some time. 
The works on the North-West Coast have sufficient 
business on their books to keep them busy for several 
months. Billets, rails, bars, and steel sections for air- 
raid shelters are being turned out in large tonnages. 


Current Business 


Guest, Keen, Baldwins Iron and Steel Company, 
Ltd., is to carry out extensions to its coking plant at 
Margam Works, South Wales. Simon-Carves, Ltd., of 
Stockport, are to supply fifty-four compound coke ovens 
capable of carbonising 1000 tons of dry coal daily. A 
cement making plant with a capacity of 87,000 tons per 
annum is to be constructed by Edgar Allen and Co., Ltd., 
Imperial Steel Works, Sheffield, for Colombia, Central 
America. Staveley Coal and Iron Company, Ltd., 
Chesterfield, has opened an office and stockyard in Cardiff, 
from which immediate delivery can be given of all descrip- 
tions of cast iron pipes and specials from 2in. to 12in. 
diameter. The Rookhope Lead Mines, Weardale, which 
were closed some weeks ago, are to be re-opened. Vitreous 
Concrete, Ltd., has reached an agreement with the 
Leicester Electricity Department, by which it will take 
fine flue ash from the Corporation’s generating station at 
Freeman’s Meadow for use in a concrete making process. 
Works will be erected near the generating station. The 
Stockton Rural Council has passed plans submitted by 
Head, Wrightson Stampings, Ltd., for their new factory at 
Seaton, West Hartlepool. Negotiations are proceeding for 
the sale by Guest, Keen and Nettlefolds, Ltd., of their 
Rogerstone Steel Rolling Mills to a company engaged in 
the aluminium industry. The Rogerstone Steel Works 
were established in 1887 and were closed down last March. 
The negotiations chiefly involve the site and premises. 
The Carron Company intend to carry out extensive addi- 
tions to their engineering department at Bainsford, 
Falkirk. The Park Gate Iron and Steel Company, Ltd., 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


have secured the rights to manufacture under licence a 
new type of sliding pit arch. The Rumanian Govern- 
ment has placed an order for five salt cutters with Mavor 
and Coulson, Ltd., mining machinery engineers, Glasgow. 
The British Thomson-Houston Company, Ltd., has 
secured two orders from the London Passenger Transport 
Board for sub-station equipment in connection with the 
extension of the Central Tube to Ruislip. The first order 
is for four air-cooled steel tank rectifier equipments of 
2000 kW capacity, the second contract includes twelve 
1500 kW. The Department of Overseas Trade reports 
that the following contract is ‘open for tender :—South 
Africa : H.M. Trade Commissioner at Johannesburg reports 
the South African Railways and Harbours Administration 
requiries the supply and delivery of approximately 
273 tons of steel work for bridges, including bolts, rivets, 
&c., and structural steel works, &c., for 600-ton coaling 
plant, Pietersburg. 


Copper and Tin 


The market for electrolytic copper has been 
quiet and on the easy side, partly as a consequence of the 
Whitsun holidays and partly owing to the unfavourable 
position in the United States. Although the American 
price now stands at 10 cents, which is almost at parity with 
Europe, American buying has been restricted. The market 
has received a further blow by the development of labour 
trouble in the motor-car industry, which must necessarily 
affect the consumption of copper. At the same time, there 
is little doubt, in view of the restricted buying by American 
consumers over practically the whole of this year, that 
stocks of copper in the hands of the consuming industries 
must be at a low level. Eventually, of course, they will 
have to be made up and when this occurs the world’s 
stocks, which now stand at about 520,000 tons, should be 
quickly reduced. Apparently the American producers 
are becoming somewhat alarmed at the situation and there 
is talk of exporting more copper to Europe. At present 
an arrangement exists between the copper producers of 
the world by which American exports are limited to a 
certain tonnage and if the course now suggested were 
followed it might seriously affect the market position in 
Europe. Continental users would willingly take more 
copper, but exchange difficulties stand in the way. In this 
country good quantities are being absorbed and the wire- 
drawing industry in particular is well employed and is 
taking considerable quantities of metal. Trading in 
the London standard market has been quiet for some weeks 
and neither speculators nor consumers show much con- 
fidence in the position. The speculative account is 
exceptionally small. ... Steady conditions have ruled in 
the tin market and there seems to have been a general 
inclination to await events. Consumers and dealers are 
apparently disinclined to commit themselves until it is 
seen whether the price will reach the £230 level and if the 
buffer pool will dispose of some of its stocks. The con- 
sumption of the metal is not on a good scale, but some 
improvement is anticipated, as the tin-plate trade in this 
country and in the United States has become much more 
active during recent weeks. The statistics for this month 
are expected to show an improvement in the position, com- 
pared with the figures for April. American deliveries have 
been quite good during May and it is anticipated that the 
figures at the end of the month will show a decrease in the 
visible supply. 


Lead and Spelter 


Steady conditions continue to rule in the lead 
market and prices have remained firm. Considerable 
tonnages are passing into consumption and there seems 
every likelihood that this position will be maintained for a 
considerable time. The rearmament programme is no 
doubt responsible for a large portion of the demand, but, 
at the same time, there is an active request for metal for 
ordinary commercial p The paint makers are 
taking quite good quantities and as there is a large amount 
of new building construction proceeding in this country in 
the form of aerodromes and balloon hangars, on all of 
which large quantities of paint are used, it is not surprising 
that the demand for lead is well maintained. The pipe 
and sheet makers are also maintaining operations at a 
satisfactory level, and although their output has declined 
from the peak of a few months ago, production, however, 
remains in the neighbourhood of 12,000 tons a month. 
whilst at least another 2000 tons a month can be credited 
to those manufacturers who are outside the Association. 
The worst feature of the situation is the comparatively 
poor demand for lead from the Continent, and as a conse- 
quence this results in more lead becoming available at 
times for the British market. Producers, however, seem 
satisfied with prices at the present level and continue to 
meet the demand.... Firm conditions have developed 
in the spelter market, although there has been no change 
in the underlying conditions. The announcement of the 
new import duties upon zine has removed all doubts on 
this point which have prevailed in the market for so long. 
A duty of 30s. per ton is to be imposed as from May 26th on 
spelter, ingots, blocks, bars, and cakes ; alloys of zinc are 
not included. In its report the Import Duties Advisory 
Committee states that the overseas producers have agreed 
to pay a sum of 10s. per ton on the zinc imported and sold 
by them in Great Britain to the Imperial Smelter Corpora- 
tion, Ltd., and the latter is to arrange with the overseas 
producers and British consumers for the payment of a 
rebate of a sum equivalent to 17s. 6d. per ton in respeet 
of zine, irrespective of its origin, contained in the export 
of manufactured goods in which the cost of the zinc is an 
important consideration. Production of zine by the 
Imperial Zinc Corporation is not to exceed 60,000 tons per 
annum. The price of Empire electrolytic brands of a 
purity of 99-9 per cent. up to and not including 99-99 per 
cent. is not to exceed £3 per ton above the mean of the 
London Metal Exchange spot and forward quotations. 
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Current Prices for Metals and Fuels 





Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
from Associated British Steelmakers. Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


PIG IRON. 


Home. 


Foundry home prices, 


except for Scotland, less rebate of 5/-. 


(D/d Teesside Area.) 


Export. 











N.E. Coast— 4:a. 4d. £ mird 
Hematite Mixed Nos. Coe Oa oo 
» No. 1 6 0 6 515 0 
Cleveland— 
‘ae S23 9: 5 2 6 
No. 3 G.M. BR 419 0. 5 0 0 
No. 4 Foundry 4 28. M).. 
Basic 4,38. 6.; 
MIDLANDS— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry ... 5 1 0... .. 
» Forge 418 Otof5 0 0 | 
Basic 412 6 
Northampton— 
Foundry No. 3 2G .8 2... ..- 
Forge 415 6to£417 6 
Derbyshire— 
No. 3 Foundry ee ati nt ae 
Forge 418 Otof5 0 0 - 
ScoTLanD— 
Hematite, f.o.t. furnaces 6 0 6. - 
No. 1 Foundry, ditto 5 8 0 
No. 3 Foundry, ditto 5 5 6. 
Basic, d/d fae? 6.0 - - 
N.W. Coast— 6 0 6d/d Glasgow 
Hematite Mixed Nos. ,6 6 0O.,, Sheffield 
613 0. eaaiem 
MANUFACTURED IRON. 
Home. Export. 
LANcS AND YORKS— = we d. £)\ a: di. 
Crown Bars a: SO 3: -= 
Best Bars 1215 0 -— 
MIpLanDs— 
Crown Bars ... ... ee oe oe _— 
Marked Bars (Staffs) 16515 0.. — | 
No. 3 Quality... MD AP.@: 2: aT 
No. 4 Quality... 7 6.. eters | 
ScoTLanD— | 
Crown Bars 56 0... 5 0 | 
Best... 215 0.. 215 od 
N.E. Coast— | 
Crown Bars a ae ee: e g-% | 
Best Bars ; > ae 56-0. 122 18 0] 
Double Best Bars . ee ae es. 13 5 0 
NORTHERN IRELAND AND FREE STATE— 
Crown Bars, f.0.q.... oD BTS <:. — 
STEEL. 
*Home. tExport. 
LONDON AND THE SouTH— £ s. d. £ s. d. 
Angles - 1010 6. 10 0 0 
Tees... ; ae 2. ll 0 0 
Joists 10 10 6.. 10 0 0 
Channels... 10 15 6... 10 5 0 
Rounds, 3in. and up a2: 10? @.... Ll. 0. 0 
» under 3in. 1117 6f.. ll 0 0 
Flats, under 5in. 1117 6f ll 0 0 
Plates, in. (basis) 1015 6.. 10 2 6 
»  in.... 1l 0 6. io’ 2's 
o fin. ... a a 10 12 6 
» fin. ... = REED: B..0 1017 6 
Un. jin. to snl data. 
6 Ib. per sq. ft. (8-G.)... 11 12 6. 1112 6 
Boiler Plates, jin. os BEE SD: 1112 6 
NortH-East Coast— £ as. 4d. = «. d. 
Angles 10 8 0. 10 8 0 
Tees... ~' a 2 ee ll 0 0 
Joists 16) RB: |s:- 10 0 0 
Channels... : 1013 0.. 10 5 0 
Rounds, 3in. and up it SO. 11 0 0 
m under 3in. 11 15 Of 11 0 0 
Plates, jin. (basis) 20 30 6S... 10 2 6 
” fyin. ... 10 15 6... 10 7 6 
din. ... re @ B 10 12 6 
~ fsin. . diet 6. 10 17 6 
Un. in. to aul pee 
6 Ib. per sq. ft. (8-G.)... 11 12 6 ... 11 12 6 
Boiler Plates, Zin. , Be Bee... 1112 6 
MIDLANDs, AND LEEDS AND DiIsTRICT— 
£ s. d. £ s. d. 
Angles TO BB. 10 0 0 
Tees... why B®». ll 0 0 
Joists 10 8 0.. 10 0 0 
Channels. 1013 0. 10 5 0 
Rounds, 3in. and up ie a0. ds. 0" 
9 under 3in. id 36°, OS... "9 
Flats, 5in. and under as. Ot. ll 0 0 
Plates, #in. (basis) 1013 0O.. 10 2 6 
7 fxin. ... 10 18 0O.. 10 7 6 
” fin. ... a: 3.2 10 12 6 
9 fin. .. £4): Bs 2. 10 17 6 
Un. fin. to ona ed 
6 lb. per sq. ft. (8-G.)... 11 12 6 .. 1112 6 
Boiler Plates, jin. 11:30-6>. 1112 6 





STEEL (continued). 


l NON-FERROUS METALS. 





*Home. tExport. | (Official Prices, June 2nd.) 
GLasgow anpD District— Se #08, £ s. d. | Copprr— 
Angles es EAS fad | De 10 0 0 
Cash ... E42 0 442 16 3 
Tees... a ae 11 0 0| 7 ser dardlielpaness te" 
Tricks Lee Ae 10 0 o| Three Months .. £43 2 6to£43 3 9 
Channels... ee a 10 5 0 Electrolytic : £48 10 Oto £49 0 O 
Rounds, 3in.andup ... ll 8 0... li 0 0 Best Selected Ingots, d/d Bir- 
ra under 3in. orRR: BB. 0h... ll O 0} mingham eee 4 £48 15 O 
rina sde=hemeerhe-reanilibicdivaete tien. 11 0 | Sheets, Hot Rolled £78 0 0 
Plates, jin. (basis) 1010 6... 10 2 6 ? 
2 the, 1015 6. 10 7 6| Home. = Export. 
a re <a Net Mail 10 12 6| Tubes, Solid Drawn (basis) 123d. 123d. 
— my | oe a 10 17 6} »  Brazed (basis) 123d. 123d. 
fico to pa heak. Brass— 
6 lb. per sq. ft. (8-G.)... LL 12 6. 11 12 6 an 
: I 70/3 fi z * 
Boiler Plates, fin. il al ilies: ll 12 6 | ngots, 30, d/d Birmingham £37 10 mi 
South WaLEs AREA— fe &@ £ s. d.| Home. axport, 
Angles 10 8 0. 10 0 0 Tubes, Solid Drawn 2/1 Alloy I1}d. L1}d. 
Tees... a at 8 Oe, hie »  Brazed 134d. 13}d. 
Joists ea O.. 10 0 0] Ty 
Channels... : aie SD. 2S. 0... 10 5 0} 
c | Cast £227 5 Oto 227 10 90 
Rounds, 3in.andup ... ll 8 0.. li 0 0 ot a op dors 
= a ey . 11185 Of... 11 0 0} Three Months ... £225 0 Oto £225 5 0 
Flats, 5in. and under ... 11 15 Of.. 1l O 0} SpELTER— 
Plates, in. (basis) ee: 10 2 6] Cash ... £14 3 9to£fl4 6 3 
* in. .. «(08 “a 7 6 - 
= - : = . y Three Months .. £14 3 9tofl4 5 O 
” . « ° ) 
» in. ae yen tal ae 10 17. 6 | Leap- 
Un. #in. to and incl. Cash £14 13 9to£l4 16 3 
6 lb. per sq. ft. (8-G.)... 11 12 6... Wis 6 Three Months £14 16 8to£l4 17 6 
{RELAND—F.0.Q.— oe REsT OF ert Aluminium Ingots (British) ... £94 (net) 
s. d. s. d. 
Angles ot MESS @.: 10 15 6 
Tees... sod. SOPs 1115 6 FUELS 
Joists ‘SRO S 1015 6) Baked ppl 
Channels.. ame 38° @:... 1l 0 6 SCOTLAND 
Rounds, 3in. Aye BD 4..:thi ee 1115 6 | LANARKSHIRE— 
= under 3in. itt. Oy OF... is 2 6 (f.0.b, Grangemouth)— Export. 
Plates, fin. (basis) i I 10 18 0O Navigation Unscreened 18/- to 18/6 
es frin. - a Oi... ll 3 0 | Hamilton Ell 17/6 
«10 Biers. .10 5 6. ll 8 0 Splints 18/6 to 19/6 
» ein. et ER, BROS iss 1210 0} AvrsHrEe— 
Un. ¥in. to fin. incl. ah evs 11 12 6/ (f.0.b. Ports)— 
¢ Rounds and Flats tested quality ; nntinid 3s. less. Steam 17/- to 17/3 
q ys 
OTHER STEEL MATERIALS | ForesH1RE— 


Home. Export, f.o.b. | 

Sheets. £ gs. d. 6-648: | 
11-G.and 12-G.,d/d 1315 0 11-G.tol14-G. 11 5 0| 
13-G., d/d... .. 14 2 6 15-G.t016-G. 1115 0 
14-G. to 20-G.,d/d ... 14 10 0 17-G.to18-G. 12 0 0| 
21-G. to 24-G.,d/d... 14 15 0 19-G.to20-G. 12 5 0| 
25-G. and 26-G.,d/d 1510 0 21-G.to22-G. 1217 6] 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 

The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
lots to 10-cwt., £2 per ton extra. 

Galvanised Corrugated sheets, basis 24-G.— 


Home. £ «wid, 
4-ton lots and up ... 17 56 0 
2-ton to 4-ton lots 17 12 6 

18 17 6 


Under 2 tons 
Export: India, £15 a. c.i. f; 
f.o.q.; General, £15 15s., f.0.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.t., Bristol Channel Ports, 20s. 
Tin-plate Bars, d/d Welsh Works, £7 5s. 


43d. 


BItLETs—100-ton lots and over, 35 to 100 tons, 5s. extra ; less | 


than 35 tons, 10s. extra. 2s. 4, 

Soft (up to 0-25% C.), untested Fin oe 
»” ”» tested 712 6 
Basic (0- 33% to 0- 41% C.) ifiietiasn FAT. -6 
» Medium (0-42% to 0-60% C.).. 810 0 
» Hard (0-61% to 0-85% C.) 9 0 0 

ys »  (0°-88% to 0-99% C.) es 910 0 
os a ely a) i ee 2 RBOcch.0 
Rails, Heavy, 500-ton lots, f.o.t. 910 0 
s>. Adight, f.0+....; ee, 810 0 

FERRO een 


4/9} per lb. (nominal) 


Tungsten Metal Powder 
4/8 per lb. (nominal) 


Ferro-Tungsten ... 


Per Ton. Per Unit. 

Ferro Chrome, 4p.c.to6p.c.carbon £23 10 0 7/6 

a i 6 p.c. to 8 p.c. ... £23 & O 7/6 

“ a 8 p.c. to 10 p.c. ... £23 5 0 7/6 

as a Max. 2 p.c. carbon ... £36 0 0 11/- 

” - » lp.c.carbon ... £38 5 0 11/- 

* * » O-Sp.c.carbon £41 0 0 12/- 

is Pet » carbon-free 10d. per Ib. 
Metallic Chromium 2/5 per lb. & 


£16 15 0 home 
£12 10 Oscale 5/- p.u. 


Ferro Manganese (loose), 76 p.c. 
Silicon, 45 p.c. to 50 p.c. 


Irish ‘wees State, £17 5s., | 


(f.0.b. Methil or Burntisland)— 
Prime Steam ... 
Unscreened Navigation 


| Loru1ans— 

(f.0.b. Leith)— 
Hartley Prime 

| Secondary Steam . 


| 


ENGLAND 
South Yorksurre, DoncasTeER— 
Steam Hards... 
Washed Smalls 


NorTHUMBERLAND, NEWCASTLE— 
} Blyth Best 
» Second... 
» Best Small . 
Unscreened 
| DurHamM— 
Best Gas... 
Foundry Coke 
| CarpIrF— SOUTH WALES 
Steam Coals : 
Best Admiralty Large ... 
Best Seconds ... 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls .. 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 
SwaNnsEA— 
Anthracite Coals : 
Best Large : 
Machine-made Cobbles. “A 
Nuts 
Beans 
Peas... ... 
Rubbly Culm... 


Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption: contracts in bulk. 


Exclusive of Government tax of 1d. per gallon ; 
gallon on oil for road vehicles. 


Ex Ocean Installation— 
Furnace Oil (0-950 gravity) 





mn A 76 p.c. ... £17 © Oscale 6/- p.u. 
»  Wanadium.. 14/- per lb. 
a Moalybdenem 4/10 per lb. 5/- forward 
Titanium (carbon- free) 9d. per lb. 
Nickel ik ton) . £185 to £190 per ton 
Cobalt . 8/6 to 8/9 per lb. 


Diesel Oil 





17/6 to 18/- 
18/6 
18/- 

17/6 to 18/- 

19/- to 20/- 

16/- to 17/- 
19/- 

18/— to 18/3 
15/6 


17/- to 18/- 


18/9 
27/- to 28/- 





23/6 
23/- to 23/6 
23/- to 23/6 

23/- 
16/- to 17/6 
15/- to 15/6 
27/6 to 28/- 
31/- to 42/6 





36/- to 38/- 
41/- to 45/6 
40/- to 45/- 
33/- to 38/6 
26/— to 30/- 
15/— to 16/— 


22/6 to 24/6 


and 9d. per 


Per Gallon. 
33d. 
44d. 
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French Engineering Notes 
(From our own Correspondent in Paris) 


Artisans and Armaments 


At the annual congress at Laon organised 
by the Comité d’Entente et d’Action Artisanales it was 
complained that master artisans and their ‘‘ companions ” 
were being drawn into armament works by high wages. 
The procuring of skilled hands to meet the requirements 
of national defence is a serious problem, and artisans, 
who are necessarily skilled in their trades, are needed 
in this emergency ; but it is feared that the specialisation 
and routine of armament manufacture will weaken the 
sense of initiative and the personal incentive to reach 
the highest standard of quality which are regarded as 
special attributes of the artisan. In France there is 
the same desire for quality that underlies the corporative 
system of handicrafts throughout the rest of the Con- 
tinent, but the methods of attaining it differ, and are 
subordinated to the social and fiscal character which is 
given to artisanship. The State aims at encouraging 
family and regional trades, and this encouragement is 
entirely fiscal. Whole or partial exemption from industrial 
taxation is granted to men working on their own account 
with few helpers, and as national finance is at stake, 
with possible fraudulent claims for taxatjon relief, the 
artisan is tied down to close limitations from which he 
cannot escape without becoming an employer of labour 
with heavy fiscal obligations. It is for this reason that, 
after the war, the Comité d’ Entente et d’Action Artisanales 
was formed in Alsace with the object of introducing into 
France the Continental corporative system with which 
the Alsatian artisan community had grown up. Its aim 
is to remove the legal limitations on handicraftsmen 
and leave the task of determining artisan status to the 
Chambers of Trades, which would deal with each trade 
as a corporation. The difference between the Continental 
system which the Comité d’Entente is trying to get 
adopted in France and the national organisation repre- 
sented by the Confédération Générale de |Artisanat 
Frangais is that the latter looks after the financial and 
social interests of workers who will always remain simple 
handicraftsmen, while the former seeks to create a middle 
class of artisans under the sole control of the Chambers 
of Trades, which will ensure a high standard of quality 
and an association with artisans in other countries for 
an international trade activity that will be a stable 
factor in national industrial prosperity. As for the work 
being done by the Comité d’Entente, which has now a 
membership of more than 200,000, all that can be expected 
is some sort of compromise between the two systems. 


Railway Electrification 


The electrified railway between Paris and 
Hendaye was opened on Wednesday of last week by an 
official run from Paris over the new section from Tours 
to Bordeaux, which completes the electrification of a line 
509 miles long. The train was composed of nine Pullman 
cars and a luggage van, and was drawn by a locomotive 
of the same type, but with certain modifications, as 
that adopted when the Vierzon-Brive section of the Paris- 
Toulouse line was opened six years ago. The locomotive 
weighs 130 tons and will develop 3600 H.P. The 
367 miles from Paris to Bordeaux were covered in 
5h. 15 min. with a stop of one minute at Saint-Pierre- 
des-Corps. The Sud-Express takes 24 min. more, with, 
however, four short stops. The train was permitted to 
run up to a maximum speed of 80} miles an hour instead 
of the legal maximum of 744 miles. Between Tours and 
Bordeaux there are twenty-four semi-automatic sub- 
stations for transforming the 90,000-volt three-phase 
current to D.C. at 1500 volts. The high-tension mains 
are connected up with hydro-electric supplies from the 
Massif Central and the Pyrenees, the one being more 
regular in the winter and the other in the summer, and 
they are also connected with the national supply system 
comprising electrical energy from all sources, whether 
hydro-electric or thermal-electric power stations, After 
the inaugural run Monsieur Guinand, president of the 
French National Railway Company, gave some figures 
showing the progress made with railway electrification, 
from which it appeared that 2083 miles of line have 
been electrified in France, a figure which places this 
country on a level with Italy and ahead of Germany. 
There are 2980 miles of high-tension mains, and the 
transforming stations have a capacity of 620,000 kVA. 
Work is being pushed forward on the section between 
Brive and Montauban, which will complete the electrifica- 
tion of the Paris—-Toulouse line, while it is proposed 
eventually to electrify the line from La Roche to Lyons 
with energy supplied by the Génissiat dam. The only 
other line remaining to be equipped is that between 
Montauban and Bordeaux. 


Colonial Suction Gas Traction 


While slow progress continues to be made with 
the compulsory use of suction gas producers on 10 per 
cent. of the lorries and omnibuses employed by public 
works contractors and for public transport, a more 
drastic move is being made in the colonies, where the 
Colonial Minister will shortly be authorised, for reasons 
alike of national defence and of colonial economy, to 
mobilise materials for the production of motor fuels. 
This means that military and civil authorities will be 
able to ensure the production of any quantity of charcoal 
that may be required or the distillation of products, 
if it be found necessary. For several years trials and 
experiments have been carried out in French West Africa 
with every kind of forest and vegetable fuel. Nothing 
has come of them so far except to show the possibilities 
of suction gas, particularly as wood is the only native 
fuel and can be carbonised in any quantity and at very 
low cost. In Indo-China all public road hauliers and 
omnibus companies are required to employ local fuels on 
25 per cent. of their vehicles. The Governor-General will 
be authorised to advance money for the purchase of 
French vehicles built exclusively for the use of fuels 
produced in Indo-China or for the transformation of 
existing lorries and omnibuses. 





British Patent Specifications 





When an t tion is ted from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment ie not illustrated the Specification is 
without drawings. 


Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
ls. each. 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS 


504,114. October 14th, 1937.—ImprovemMeNtTs TO STEAM 
SuPERHEATERS, John Thompson Water Tube Boilers, 
Ltd., and Gilbert Ashton Plummer, both of Ettingshall 
Engineering Works, Wolverhampton. 

By the method described in this invention the degree of 
superheat may readily be controlled and only low-temperature 
gases are utilised so that there are no practical difficulties in 
controlling the gas flow. The plant illustrated comprises a 
combustion chamber A, a first bank of convection-heating surface 
B, a superheater C, a second bank of convection-heating surface 
D, and an economiser E arranged in that order considered in 
the direction of travel of the combustion gases. There is pro- 
vided in the wall of the main flue, adjacent to the point at which 
the waste gases leave the economiser, a lateral duct F con- 
trollable by a damper. This duct leads to the inlet side of a 
boosting fan which delivers to a vertical duct G extending 
downwardly towards the combustion chamber. The duct G 
is closed at the lower end and is provided with two lateral 
branches H and I controllable adjacent to their inlet ends by 
dampers. Both branches are adapted to supply the waste 
gases fed thereto into the interior of the boiler by way of inlets 
or nozzles. The one set of nozzles supplied from the branch 
H is between the first convection-heating surface of the boiler 
and the superheater, and the other set, supplied from the branch 
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I, is intermediate the height of the combustion chamber. The 
boosting fan may in some cases be omitted. Should it be 
desired to increase the temperature of the steam leaving the 
superheater, a portion of the waste gases is withdrawn at the 
exit, and reintroduced into the combustion chamber through 
the branch I. By this means the temperature in the combustion 
chamber will be reduced since an amount of cooler gas has been 
introduced. The quantity of heat absorbed by radiation in 
the combustion chamber will therefore also be reduced, leaving 
a greater quantity of heat to be carried forward by the gases 
than would otherwise be the case. At the same time the total 
weight of the gases will have been increased and consequently 
the heat transfer to convection-heating surfaces of the boiler 
and of the superheater will increase with a resultant increase 
in the final temperature of the superheated steam. If it be 
desired to reduce the final temperature of the superheated 
steam, a portion of the waste gases is withdrawn and reintro- 
duced into the boiler gas circuit, through the branch H, after 
the first convection-heating surface of the boiler and immediately 
in front of the superheater. The temperature of the gases 
flowing through the superheater will thereby be reduced, 
thus reducing the mean temperature difference between the 
gases and the steam in the superheater. There is consequently 
effected a reduction in the heat transfer from the gases to the 
steam with the desired lowering of the steam temperature.— 
April 14th, 1939. 


TURBINE MACHINERY 


504,263. November 2Ist, 1938.—Gas TuRBINEs, 
Flugzeug - und - Motorenwerke Aktiengesellschaft, 
Junkersstrasse, Dessau, Anhalt, Germany. 

In the gas turbine described the blade bodies projecting from 

the rotor are exposed to the action of the hot gases over only a 


Junkers 
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portion of their length, whilst the remaining portion is exposed 
to the action of a current of cooling air for the purpose of leading 
away the heat. The engine unit shown consists of the internal 
combustion engine A, the exhaust gas turbine B, and the blower 
C supplying the scavenging and charging air. The portion D of 





the turbine casing which receives the actuating gases is con- 
nected by a supply pipe with the exhaust ports of the working 
cylinders of the engine and carries one bearing of the turbine 
shaft on which the turbine rotor E is secured. The other bearing 
for the shaft is formed by that portion of the casing which is 
situated on the exhaust side of the turbine. The rotor carries 
the turbine blades F. The portion D of the casing is provided 
with guide vanes G, so designed that the gases issuing in the 
direction of the rotor impinge only on the outer portion of the 
blades, whereas the inner portion thereof is out of contact with 
the actuating gases. The turbine casing is also provided with a 
cavity or chamber H, which communicates through a pipe with 
@ compressed air pipe I and is provided on the side next the 
rotor with an annular discharge slit J of such dimensions that 
the air issuing through the slit bathes the portion of the rotor 
blades upon which the actuating gases do not impinge. At the 
one end the compressed air pipe is connected with the delivery 
side of the air compressor C. At the other end the air supply 
pipe is connected with the admission ports of the working 
cylinders of the engine. When the turbine is running the com- 
p-essed air is led away through the pipe I, a portion being 
diverted through the branch pipe into the cavity or compressed 
air receiver H of the turbine casing. This air flows through the 
discharge slit towards the turbine rotor and in so doing cools 
that portion of the turbine blades that is not impinged upon by 
the actuating gases. In cases where particularly powerful 
heating of the rotor blades is expected the air cooling can be 
supplemented by the known system of liquid cooling in which a 
portion of the absorbed heat is diverted through the root of the 
blade to the cooling liquid flowing through 2 channel in the 
rotor.—April 21st, 1939. 


SWITCHGEAR 


504,305. November 2nd, 1937.—ComMPRESSED GAS-OPERATED 
Exectrric Switcues, The General Electric Company, Ltd., 
of Magnet House, Kingsway, London, W.C.2; and Charles 
Cornfield Garrard, of The General Electric Company, Ltd., 
Engineering Works, Witton, Birmingham. 

The compressed gas-operated electric switch described in this 
specification comprises a main nozzle-shaped fixed contact A 
connected to atmosphere through a vertical silencer B and 
supported within an enclosed chamber C, together with a 
co-operating movable main contact D in the form of a slidable 
rod carrying at its remote end a piston E adapted to move in a 
cylinder F. The movable main contact D is biased by a spring 
G acting between the piston and the end of the enclosed chamber 
C to the circuit closed position and contact is made therewith 
by a spider supporting or guiding member H carried by the 
chamber C, the inside of which is lined with arc-resisting material. 
An aperture J communicates with a supply of compressed gas 
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controlled by a solenoid operated valve (not shown), the dispo- 
sition of the aperture being such that when compressed gas is 
allowed to pass into the chamber C the gas forces the piston E in 
a direction against the spring bias to separate the fixed and 
movable main contacts and to allow a blast of gas to pass through 
the fixed contact A and silencer to atmosphere to extinguish any 
arc formed on separation of the main contacts A and D. The 
chamber C comprises a conducting end part K carrying the 
fixed contact and supported by an insulated terminal bushing L, 
a central cylindrical non-conducting portion M, and a further 
conducting end part N, including the aperture O. Auxiliary 
isolating contacts are provided in series with the main contacts 
of the switch. Movement of a movable main contact of the 
switch by compressed gas to the circuit open position is arranged, 
after separation of the main contacts, to cause operation of the 
auxiliary contacts to the isolating position April 24th, 1939. 


ELECTRICAL APPLIANCES 


504,310. December 14th, 1937.—Protection oF ELECTRICAL 
Apparatus, The English Electric Company, Ltd., of 

“  Queen’s House, 28, Kingsway, London, W.C.2 ; and Albert 
Thomas Chadwick, of Siemens Works, Stafford. 

Hitherto difficulty has been experienced with exposed arc 
horns mounted on the lead-in bushing of a small distribution 
transformer intended for outdoor use, the horns providing a 
breakdown path to earth for the protection of the transformer, 
owing to the fact that if the length or the air gap between the 
horns be reduced to a value low enough to give adequate pro- 
tection, the gap may be readily short-circuited by birds. The 
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same difficulties may, of course, occur also with other forms of 
electrical apparatus employing exposed arc horns mounted on a 
lead-in bushing or on a like pillar of insulating material. The 
object of this invention is to overcome this trouble in a simple 
manner and without having to enclose the horns in insulation. 
In the form of the invention as illustrated by way of example 
two gaps A and B in series are provided. A horn-supporting 
member in the form of a conducting ring C embraces an insu- 
lating bushing D at about its centre and carries two horns E 
and F. These horns are attached to the ring C at substantially 
diametrically opposite points and are bent so that one of them, 
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for example, the horn E co-operates with a third horn F, 
depending from the top cap of the bushing C to form one gap A, 
the second gap B being formed on the other side of the bushing 
and between the other horn F and an earthed conducting body, 
which may, for example, as shown, be the earthed metal casing 
G 4 the transformer or other apparatus to be protected.——April 
24th, 1939. 


TELEGRAPHS AND TELEPHONES 


504,238. June 28th, 1938.—Uurra HIGH-FREQUENCY APPA- 
ratus, Marconi’s Wireless Telegraph Company, of Marconi 
reg Electra House, Victoria Embankment, London, 

W .C.2. 

This invention relates to ultra high-frequency apparatus. 
Practical experience with oscillation generators operating at 
frequencies of the order of 50 megacycles per second and upwards 
has shown that frequency stabilisation may, in general, be more 
satisfactorily achieved by the use of resonant transmission lines 
than by the use of piezo-electric crystal control circuits with the 
attendant difficulties. According to this invention, there is 
provided, in combination, an ultra high-frequency circuit having 
a frequency determining or stabilising line associated therewith 
and comprising at least in part a magneto-strictive member and 
means for changing the resonant frequency of the line by 
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magneto-strictive action to modulate the oscillations in the 
circuit. A pair of magneto-strictive members AB form a 
resonant transmission line C, which is connected to a thermionic 
oscillator D. The transmission line C is surrounded by a 
solenoid E energised by current from a modulator F. In the 
absence of modulation currents in the solenoid E and therefore of 
modulation of the line C, the frequency of the oscillator will be 
fixed at a value determined by the characteristics of the line and 
in particular by its length. When, however, modulation currents 
are fed to the solenoid these currents will exert forces on the 
magneto-strictive material of the members of the line, altering 
its length and hence the resonant frequency of the line. Thus 
the line both stabilises the frequency and modulates the fre- 
quency of the oscillations generated by the oscillator. Severai 
modifications of the invention are described.—April 21st, 1939, 


FURNACES 


504,240. June 30th, 1938.—Am or Gas HEatTING FURNACES, 
Aktiengesellschaft fir Technische Studien, Hardstrasse 
319, Zurich, Switzerland. 

A tubular gas heater according to this invention comprises 

a body which bounds the combustion chamber and in which 

slots for the reintroduction of a portion of the flue gases into the 

fire chamber are so arranged that the entering gases envelop 
the heating flame, the arrangement being further characterised 

in that an annular channel surrounds the body, through which a 

second current of flue gases passes in the form of a continuous 

layer at relatively high velocity into the gas heating chamber. 

The heater shown has a central gas heating chamber A, into 

which are built cylindrical sheet metal bodies B B, which act 

as guide walls for the flue gases. In the lower part of the chamber 
is arranged a body C which is provided with slots and bounds 
the combustion chamber D. The supply of preheated fresh air 
to the combustion chamber takes place in the direction of its 
axis through a pipe E. In the gas heating chamber A are 
arranged radially around its axis a large number of heater tubes 

F, of which each forms a coil. The innermost portions of the 

tubes form the boundary wall of the chamber. The various 

coils are connected at the bottom to a common annular dis- 

tributing pipe G for the gas to be heated and at the top to a 









































N°504 240 a1 
G7 Sa UI H 
(7 a fy) 

rT H B 
B | 
WE | I 
4 
Z i 
&. F 
F ’ | | 
| Bc; f 
a AN et 44 
/ ees 
Y J 
GY, Y 


E 


common annular header pipe G, for the heated gas. The flue 
gases pass through the gas heating chamber in the direction 
of the arrows. A portion of them passes off through a pipe H, 
while the remaining portion is drawn in by a blower I, and 
returned to the gas heating chamber. The returned flue gases 
are conducted in two currents into the chamber A, one of which 
passes first into an annular chamber surrounding C, and is 
afterwards led along the part of the heater tubes F, which is 
exposed to the heat radiated from the heating gases arising in 
the chamber A; that is to say, along the innermost portions of 
the coils, so that a veil or curtain of colder gases is formed in 
front of these tubes and protects them from the direct action 
of the heating gases. The second current of returned flue gases 
passes through the slots in C into the combustion chamber D. 
The slots are so formed and arranged that the second current 
enters the combustion chamber symmetrically to its axis and 
also directly above the heating flame which has formed in it. 
The apertures for the returned flue gases are made of such a 
size that the quantity of the returned flue gases which passes 
through the annular space is about a quarter of that which 
passes through the slots into the combustion chamber. An 
adjustabie damper J which surrounds C is provided with slots 





and permits the quantity of flue gases admitted to be regulated. 
The adjustment of this damper is controlled by a thermostat. 
In the tubular gas heater described the flue gases passing into 
the combustion chamber C form a colder layer above the entire 
heating flame generated in this chamber, through which layer 
the hot fire gases must pass, so that they become cooled down 
at once owing to mixture. In the combustion chamber a rapid 
and thorough mixture of the returned flue gases with the hot 
fire gases takes place, so that the temperature of this mixture 
which forms the heating gases at the entrance to the gas heating 
chamber A has already dropped uniformly to such an amount 
that the tubes over the innermost section of which flue gases 
coming from the annular space can no longer be heated to any 
dangerous extent.—April 21st, 1939. 


MISCELLANEOUS 


503,335. October 4th, 1937.—Dry-surFace CoNnrTACcT 
RectTIFIERS, Westinghouse Brake and Signal Company, 
Ltd., and Albert Leslie Williams, both of 82, York Road, 
King’s Cross, London, N.1. 

This invention is particularly applicable to rectifiers of the 
type in which the rectifier elements and their associated con- 
ducting plates consist of discs or plates each having an aperture 
reson by a supporting rod or bolt, in which case the ed, 
of the aperture in the soft metal conducting plate is particularly 
liable, unless very accurately centred with respect to the 
corresponding aperture in the rectifying element, to become 
squeezed over the edge of the latter aperture and thus cause a 
short circuit. This difficulty is avoided, according to the inven- 
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tion, as shown in the illustration, in which the aperture in the 
contact plate or washer A is of considerably larger dimensions 
than the corresponding aperture in the rectifier element, 
and by providing an insulating washer B surrounding the rod 
or bolt C and substantially filling the space between the rod or 
bolt and the larger aperture in the contact washer A. The 
edge of this aperture is thus prevented from being expanded 
towards the edge of the aperture in the rectifier element, and 
the outer edge of the contact plate A may be similarly provided 
with a washer of insulating material, although, if the original 
external dimensions of the plate are considerably less than 
those of the rectifying element, the outer insulating washer 
will not generally ry. e insulating washer B may 
be com d of any suitable flexible and slightly compressible 
material such as paper or cardboard. D is an insulating sleeve.— 

April 4th, 1939. 

503,762. October 7th, 1937.—ExLecrron Muttipuiers, Baird 
Television, Ltd., and Victor Angel Jones, both of Worsley 
Bridge Road, Lower Sydenham, London, 8.E.26. 

An electron multiplier constructed according to this invention 
comprises a solid secondary emitting electrode A, electrons 
emitted from which pass through 
further secondary electrodes B, C, D 
and E maintained at progressively 
increasing potentials fore being 
, collected upon the electrode F. 
Biassing potentials are applied to 
the control electrode B in order to 
inhibit the operation of the multi- 
plier when desired, and in order to 
prevent electrons from the electrode 
A being attracted around the elec- 
trode B and on to the electrode C 
electrodes G of annular shape are 
provided and maintained at a suit- 
able potential, for example, that of 
the shielding electrode H which 
surrounds the electrode assembly 
and is usually maintained at a 
potential at or near that of the 
accelerating electrode J, towards 
which the primary electrons are 
initially drawn. The electrodes G 
are so disposed that the annuli 
extend radially beyond the edge of 
the electrode B and thus serve to 
prevent electrons following a path around the edge of the 
electrode B when the biassing potentials are applied thereto. 
The primary electrons of the multiplier may be, for example, 
photo-electrons from the image cathode in a so-called electron 
camera.—A pril 11th, 1939. 
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504,355. October 21st, 1937.—ImprRovVEMENTs IN Woop BLock 
AND LIKE PAVINGS AND FLooRINGs, Wi!liam Thomas Graves 
and The Improved Wood Pavement Company, Ltd., 
Blackfriars House, New Bridge Street, London, E.C.4. 

This invention provides a construction of paved surface by 
connecting the paving blocks together in such a manner that 
movement thereof is controlled, avoided, or reduced to a con- 
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siderable extent. Wood paving blocks have interposed between 
the juxtaposed walls of adjacent courses of blocks a strip of 
metal provided with projections or teeth which are directed from 
opposite sides. The teeth are driven into the vertical walls of 
the blocks in each course. The strip of metal also serves as a 
a member where laid and can be employed either alone for 
this purpose or in combination with other spacing members, 


such as slats, secured to or formed on the blocks. The blocks in 





each row are preferably spaced apart endwise by the temporary 
insertion of a spacing strip projecting above the paving. The 
spacing strips are removed after the metal strip has been secured 
to the course or row of blocks and before grouting, so that the 
ends of the blocks may be provided with a sealed and expansion 
joint of plastic material. The additional rigidity imparted to 
the paved surface by the reinforcing strips also enables use of 
shallower blocks than have heretofore been employed.—April 
21st, 1939. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ti ME and 








gs. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








Association of Mining Electrical Engineers 

Tuesday to Friday, June 20th to 23rd.—Annual Convention in 

Sheffield. 

British Standards Institution 

Thursday, June 15th.—Dorchester Hotel, Park Lane, W.1. 

Annual luncheon. 12.45 for 1 p.m. 

Chartered Surveyors’ Institution 

Monday, June 5th.—12, Great George Street, Westminster, 


S8.W.1. Annual general meeting. 5 p.m. 
Glasgow University Club, London 
To-day, June 2nd.—Trocadero Restaurant, London, W.1. 


7.15 for 7.30 p.m. 

Institute of British Foundrymen 

Monday to Saturday, June 12th to 17th.—International Foundry 
Congress in London. 

Institution of Civil Engineers 

Tuesday, June 6th.—Great George Street, Westminster, 5.W.1- 
“Experimental Work on A.R.P.,"’ Dr. R. E. Stradling: 
6 p.m. . 

Saturday, June 10th: MANCHESTER Assoc.: Visit to Manchester 
Ship Canal and Bowater’s Mersey Paper Mills, Ellesmere 
Port. 9.45 a.m, 

Monday, June 12th.—Great George Street, Westminster, S.W.|1. 
‘** Camouflage,” Colonel F. J. Wyatt. 6 p.m. 

Tuesday, June 20th.—Great George Street, Westminster, 8.W.1. 
“The Design of Bombproof Shelters,”” D. Anderson. 
6 p.m. 


Dinner. 


Institute of Transport 

Wednesday to Saturday, June 14th to 17th.—Congress at South- 

ampton. 

Institution of Gas Engineers 

Tuesday to Friday, June 6th to 9th.— Annual general meeting in 

London. 

Institution of Heating and Ventilating Engineers 

Monday to Wednesday, June 19th to 21st.—Summer meeting at 

Eastbourne. 

Institution of Mechanical Engineers 
Friday to Sunday, June 9th to 11th.—Spring meeting in London. 
Newcomen Society 

Wednesday to Saturday, June 7th to 10th.—Summer meeting in 

Suffolk. 

Railway Club 

Thursday, June 8th.—Royal Scottish Corporation Hall, Fetter 


Lane, E.C.4, ‘‘ Traftic Control Systems,” C. N. Anderson. 
7.30 p.m. 
Royal Institution of Great Britain 
Monday, June 5th.—21, Albemarle Street, W.1. General 
meeting. 5 p.m. 








LAUNCHES AND TRIAL TRIPS 


CEDARDALE, oil tanker ; built by the Blythswood Shipbuild- 
ing Company, Ltd., to the order of the Anglo-Saxon Petroleum 
Company, Ltd.; dimensions, length 460ft., breadth 59ft., 
depth 34ft., to carry 12,100 tons deadweight. Engines, four 
stroke, single acting, eight cylinders, 650mm. diameter by 
1400 mm. stroke, supplied by John G. Kincaid and Co., Ltd.; 
trial trip, May 24th. 

Barma, motorship; built by Ferguson Brothers (Port 
Glasgow), Ltd., for the British Guiana Railway ; dimensions, 
length 125ft. 9in., breadth 10ft., depth 29ft. Engines, four 
stroke, cold starting, airless injection, supplied by Davey, 
Paxman and Co., Ltd.; launch, May 9th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Mr. GEoRGE RusTON SHARPLEY, managing director of Ruston 
and Hornsby, Ltd., has been elected chairman of the company 
to succeed the late Colonel J. 8. Ruston. Mr. Sharpley joined 
the company in 1888. In 1895 he was appointed works manager, 
and in 1912 was elected to a seat on the board of directors. 
Since 1921 he has held the position of managing director and 
will continue as chairman and managing director. 











CATALOGUES 


British InsvLaTeD Cases, Ltd., Prescot, Lancs.—Pamphlet 
on multiple-telephone cables for indoor use. 

Mosers, Ltd., 170-192, Borough High Street, London, 8.E.1. 
—A catalogue of equipment for A.R.P. work. 

Trecatemit, Ltd., Great West Road, Brentford, Middlesex.— 
Particulars of the ‘‘ Bijur” controlled system of mechanical 
lubrication. 

Sztson Macuine Toots, Ltd., 7, Juxon Street, London, 
S.E.11.—Folder illustrating the range of high-production 
machine tools in stock. 

Nuts anD Botts (Dartaston), Ltd., Foster Street, Darlaston. 
—lIllustrated pamphlet on the construction and use of 
“* Evertite ” locknuts. 

GENERAL Evectric Company, Ltd., Magnet House, Kings- 
way, London, W.C.2.—Catalogue, Section X (I), dealing in 
detail with switchboard panels and accessories. 
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A Seven-Day Journal 


The Royal Observatory 


Tue Annual Report of the Astronomer-Royal once 
more emphasises the fact that Greenwich is rapidly 
becoming unsuited as a site for the Royal Observa- 
tory. During the past twenty years extensive building 
developments have occurred in a southerly direction, 
from which the prevailing wind comes, and there has 
been a considerable growth of industrial plants, 
particularly along the river. To the resultant smoke 
and reduction of atmospheric transparency from this 
cause has been added the difficulty which has arisen 
by the adoption of mercury vapour lamps and high- 
pressure gas for street lighting, and neon signs for 
advertising. The night sky at Greenwich is now so 
bright that long exposure photography at the 
Observatory is no longer possible. With the 26in. 
refractor it is now rarely possible to give the normal 
exposure of three minutes. The operation of numerous 
searchlights for anti-aircraft defence is a further 
addition to the Observatory’s difficulties. If, says 
Dr. Spencer Jones, the Royal Observatory is to con- 
tinue to make important contributions to astronomy, 
as it has done for the past 264 years, and to provide 
an efficient time service of high accuracy, it is essential 
that it should be removed to a site where astronomical 
conditions are favourable. A number of likely sites 
have already been examined, but no definite decision 
has yet been reached. In 1924 the work of registering 
tne elements of the earth’s magnetic field was trans- 
ferred from the Observatory, where it had been carried 
on continuously since 1847, to a site near Abinger, in 
Surrey, as a consequence of the interference resulting 
from the electrification of the railways round Green- 
wich. The electrification of the Guildford line to the 
north-west of the Abinger station and the more 
recent electrification of the line to the east have 
produced disturbances, particularly during spells of 
wet weather, of a degree which makes observations 
difficult and at times of little value. It has therefore 
become necessary to remove also the magnetic 
observation station to a new site. Tests made at 
Selsey have shown that the new site should be not 
less than 8 miles and preferably at least 10 from any 
railway line. 


A Reserve of Ships 


In a Journal note of March 3lst we recorded the 
decision of the Government to set aside the sum of 
£2,000,000 for the purchase of suitable vessels on the 
United Kingdom Register, which, though still capable 
of service, would otherwise be sold to foreign owners 
or for breaking up. On Monday, June 5th, the Board 
of Trade announced that the Chamber of Shipping 
and the Liverpool Steamship Owners’ Association 
recently requested owners considering the disposal 
of a vessel on the United Kingdom Register to buyers 
in a foreign country, whether for scrapping or for 
trading, to notify the Board of Trade in good time 
before completing the transaction. In response to 
this request, the Board received particulars of a 
number of ships. In some cases the notifications 
were accompanied by offers to sell the ships to the 
Government for the proposed reserve of merchant 
ships, but at that time the Board of Trade was not 
in a position to enter into negotiations for the purchase 
of ships for the reserve. As Parliament has now 
adopted an Estimate for the provision of funds for 
this purpose, the Board of Trade is now in a position 
to deal with the offers received. The offers are being 
placed before the Advisory Committee set up to 
assist the Board in the matter. Forms indicating 
the information required in respect of each ship 
have been prepared and will be sent for completion 
to owners in cases in which further information is 
required. Forms on which particulars may be 
furnished of further ships to be offered for the reserve 
may be obtained from the Assistant Secretary, the 
Mercantile Marine Department of the Board of 
Trade at Great George Street, London, 8.W.1. 
The Board of Trade desires it to be known that in 
purchasing ships for the merchant ship reserve 
and arranging for their maintenance, it proposes 
to follow as far as possible the usual practice of the 
shipping industry. Owners who utilise the services 
of recognised ship sale brokers will presumably 
continue to do so in connection with ships offered 
to the Board for reserve, and offers so submitted by 
shipbrokers should be accompanied by the written 
authority of the owner to negotiate a sale. 


An Elder Dempster Engineering 
Appointment 


THE directors of Elder Dempster Lines, Ltd., 
announce that it has been decided to appoint Mr. 
W. Leslie Robinson, who was formerly the general 
manager of the Middle Docks and Engineering 
Company, Ltd., of South Shields, as chief super- 
intendent engineer in succession to Mr. Alfred Davis. 
Mr. Davis, we may recall, has been appointed director 
and general manager of John G. ‘Kincaid and Co., 





Ltd., of Greenock, and he left Liverpool to take up 
his duties on the Clyde at the end of last month. 
Mr. Robinson, who was born at Wellington, Shrop- 
shire, served his apprenticeship with the Lilleshall 
Company, Ltd., and with Daniel Adamson and Co., 
Ltd., of Dukinfield, near Manchester. On completing 
his engineering training, Mr. Robinson went to sea 
and served for eleven years with the Furness-Withy 
Line, six years of which he spent as chief engineer. 
On leaving the sea he became assistant superintendent 
with Messrs. Ayres and Bryers, consulting engineers, 
of Newcastle-upon-Tyne. It was in 1937 that Mr. 
Robinson entered the service of the Middle Docks 
and Engineering Company, Ltd., of South Shields, 
as works manager. After serving six months in that 
capacity he was appointed general manager, a position 
he has recently vacated in order to take up his new 
appointment in Liverpool. In recent years the ships 
of Elder Dempster Lines, Ltd., have embodied new 
developments, both in hull and propelling machinery 
design, particularly oil engines, and at the present 
time three new motorships are under construction 
at Scotts Shipbuilding and Engineering Company, 
Ltd., Greenock, and the Caledon Shipbuilding and 
Engineering Company, Ltd., of Dundee. 


Gas Distribution in Glasgow 


SomE interesting technical particulars concerning 
the distribution of gas in the Glasgow area were 
given by Mr. J. W. McLusky, the Engineer and 
Manager of the Glasgow Corporation Gas Department, 
on Thursday, June Ist, at a Board of Trade inquiry 
conducted by Mr. R. L. Sich at Glasgow, concerning 
the Special Order promoted by the Corporation to 
purchase over 4 acres of land in Helen Street, on 
which it is proposed to erect an M.A.N. type steel 
waterless gasholder at an estimated cost of £130,000. 
Mr. McLusky stated that the area of Glasgow’s 
gas supply extended to 106 square miles, ranging 
between Bowling and Airdrie, and between Paisley 
and Loganswell. There was, he said, a definite 
scarcity of gas in the south-west area of the city 
and a danger in the immediate future of this area 
being left short of supply. Quite recently the Cor- 
poration had laid gas to forty-three factories on the 
Hillington Industrial Estate, and negotiations had 
just been completed to supply another firm on the 
estate with 1,000,000 cubic feet of gas daily. Next 
year the undertaking would have to- provide for at 
least 370,000,000 cubic feet for Hillington alone. In 
reply to suggestions put forward by the Torbreck 
Tenants’ Association, Mr. McLusky pointed out that, 
whereas ordinary gasholders of the wet type moved 
up and down in dirty water and an odour sometimes 
resulted, things were different in the case of a holder 
of the waterless pattern. Such a holder would be a 
steel erection, well painted and preserved, and would 
be a static piece of decorative work. Possible sites 
had been considered at Busby, Thornliebank, Broom- 
loan Road, Craigton, and Shieldhall, but for various 
reasons they had proved unsuitable. The Corporation 
had, he held, a duty to see that public utility services 
were provided where they were needed. Further 
evidence was given by Mr. William Gordon, the 
Deputy Town Clerk, who said that in time of war 
the proposed new gasholder would not be used to 
store gas. 


The Employment Returns 


On Monday evening, June 5th, the Ministry of 
Labour announced that it is provisionally estimated 
that at May 15th, 1939, the number of insured persons, 
aged sixteen to sixty-four, in employment in Great 
Britain was approximately 12,667,000. This was 
156,000 more than the total for April 17th, 1939. It 
is estimated that on a comparable basis there was an 
increase of approximately 440,000 as compared with 
May 16th, 1938. Employment improved, between 
April 17th and May 15th, in nearly every industry. 
The improvement was most marked in building, 
public works contracting, the iron and steel and tin- 
plate industries, engineering, shipbuilding, metal 
goods manufacture, the textile industries, pottery 
manufacture, dock and harbour service, and the 
distributive trades. At May 15th, 1939, the numbers 
of unemployed persons on the registers of Employ- 
ment Exchanges in Great Britain were 1,234,001 
wholly unemployed, 198,617 temporarily stopped, 
and 59,664 normally in casual employment, making a 
total of 1,492,282. This was 152,112 less than the 
number on the registers at April 17th, 1939, and 
286,523 less than at May 16th, 1938. The total on 
May 15th, 1939, comprised 1,108,893 men, 36,335 
boys, 304,813 women, and 42,241 girls. The total of 
1,492,282 registered unemployed included 1,354,812 
persons who were applying for benefit or unemploy- 
ment allowances. An analysis of these applicants, 
according to the length of the last spell of registered 
unemployment, is as follows :—275,000, or 20 per 
cent., twelve months or more; 906,000, or 67 per 
cent., less than six months ; 731,000, or 54 per cent., 





less than three months ; 564,000, or 42 per cent., less 
than six weeks. During the four weeks ended May 
22nd, 1939, the number of vacant situations notified 
by employers to the Employment Exchanges and 
Juvenile Employment Bureaux was 262,370, while 
the number filled was 223,697. Between May 24th, 
1938, and May 22nd, 1939, 2,853,857 vacant situations 
were filled, while in the period May 25th, 1937, to 
May 23rd, 1938, the number filled was 2,578,316. 


A South Wales Docks Scheme 


AccorDING to the Journal of the National Develop- 
ment Council of Wales and Monmouthshire, repre- 
sentative local authorities from Wales and Monmouth- 
shire are shortly to present to the Government a 
petition for assistance in connection with a scheme 
which has been prepared for the construction of five 
dry docks and the bringing up to date of several 
existing docks at the principal ports of the Bristol 
Channel. In a memorandum which has been pre- 
pared by a committee on which is represented the 
Bristol Channel port authorities and Welsh Members 
of Parliament, it is stated that a handicap is placed 
on the ship-repairing industry in South Wales by a 
lack of dry docks sufficiently large to accommodate 
the modern tramp steamer. Most of the South Wales 
dry docks were, it is pointed out, built in pre-war 
times to deal with comparatively small coal-carrying 
ships. Lengths and beams have increased, and in 
the Bristol Channel area to-day there are, the 
memorandum states, only nine dry docks which are 
able to accommodate vessels with a beam of 60ft. 
Of these five are tidal, and are subject to neap tides, 
while only three are capable of dealing with ships of 
70ft. beam and over. Before the war the dry docks 
of Cardiff, Barry, and Newport could hold forty-five 
vessels of the type then trading with those ports ; 
to-day, the same ports had only twenty-two workable 
berths, of which only seven would take ships of 58ft. 
beam. The proposals put forward include the con- 
struction of a new dock and the modernisation of 
the Commercial dry dock at Barry ; the completion 
of the partly built dry dock near the entrance to 
the Queen’s Dock at Cardiff; the building of a new 
dry dock on a selected site; the conversion of the 
old Eastern Lock entrance to a dry dock, and improve- 
ments to the Commercial, Bailey’s, and Tredegar 
Docks at Newport. The extension of the Prince of 
Wales dry dock and the provision of another entrance 
at Swansea Docks are also suggested. Further, the 
report recommends the enlargement of the present 
dry dock and/or the building of another at Port 
Talbot ; repairs to the existing dry dock and slipways 
at Pembroke Dock, and the modernisation of the 
existing dry dock and the construction of a new one 
at Milford. 


The Central England Electricity Scheme 


On Friday, June 2nd, the Central Electricity Board 
published proposals for the alterations to the Central 
England scheme under Section 4 of the Electricity 
(Supply) Act, 1926. The Central England Electricity 
(Alteration and Extension) Scheme, 1939, provides 
for the de-selection of the Nechells Station of the 
Birmingham Corporation, and the Smethwick Station 
of the Shropshire, Worcestershire, and Staffordshire 
Electric Power Company, and the construction of two 
new selected stations, the first section of which shall 
comprise an installation of not less than 60,000 kW 
of three-phase, 50-cycle generating plant. Particulars 
of the main and secondary transmission lines required 
in connection with the altered scheme are also given. 
On Tuesday, June 6th, there was opened at Stoke-on- 
Trent an inquiry into the scheme to establish one of 
the new power stations above referred to at Barlaston, 
near Stoke-on-Trent. The Electricity Commissioners, 
appointed to hold the inquiry, were Sir Cyril W. 
Hurcomb, the Chairman of the Electricity Com- 
mission ; and Mr. J. M. Kennedy, the Vice-Chairman. 
Mr. Trustram Eve, K.C., represented the opponents 
to the scheme, and Mr. W. Craig Henderson, K.C., 
represented the North-West Midlands Joint Elec- 
tricity Authority, which made the application. Mr. 
Henderson said that the station was needed by the 
Central Electricity Board and equally by the Joint 
Authority. It was to be as near to Stoke as possible, 
as it was that town which mainly required the supply. 
With an output of 60,000 kW, 1,500,000 gallons of 
water would be required per day, or double that 
amount if the station output were to be increased to 
120,000 kW. The water from the River Trent was not 
available, as it was polluted, but the Stoke Corpora- 
tion was prepared to make available all the purified 
effluent from its sewage works near to the site pro- 
posed. Other points in favour of the site were the 
convenient railway connections and a regular and 
economic supply of coal. The general objections to 
the scheme were that an industrial building was 
being put down in a rural community. Professor 
David Brunt, of London University, gave evidence 
as to the absence of nuisance, The inquiry is being 
continued. 
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The All-American Canal 


No. 


a at was admitted to the All-American 
Canal on October 18th, 1938, to flood the 
first 20 miles of that great man-made irrigation 
ditch. The entire waterway has a trunk line 
length of 80 miles, and the excavation work has 
recently been completed. 

- The All-American Canal is situated in the south- 
eastern corner of the State of California, as shown 
in an accompanying map. The digging of the 
canal was started in the summer of 1934, and the 
construction of the appurtenant intake features 
and the Imperial Dam was commenced two years 
later. The water turned into the canal last 
October was for the purpose of “ seasoning ”’ the 
slopes and bottom of the waterway by depositing 
a coating of silt to seal the sandy surfaces against 
seepage penetration. This procedure will be con- 
tinued for a year before water will be distributed 
from the canal to the laterals of the existing irriga- 
tion system of the Imperial Valley. 

The All-American Canal was authorised as one 
of the three dominant features of the Boulder Dam 
project, which was approved by Congress in 
December, 1928. It is far and away the largest 
of the irrigating water routes dug to date in the 
United States. As has been explained in these 
pages previously, the Colorado River is a stream of 
capricious flow and widely varying discharge. It 
is a matter of record that the discharge has ranged 
from a minimum of less than 3000 second-feet to 
as much as 300,000 second-feet—the height of the 
flood waters mounting accordingly, and their 
destructive violence increasing proportionately. 
The Colorado for untold ages has carried seaward 
at all stages a great volume of silt, and where that 
silt has been deposited, as in the widespread delta 
of the river, soil of great fertility has been distri- 
buted. Abundant heat, many months of sunshine, 
and a fruitful soil have encouraged agriculture 
along parts of the lower section of the Colorado 
River. This has been conspicuously successful 
on the lands of the Yuma project on the Arizona 
side of the stream, and in some respects even more 
so in the Imperial Valley on the California side of 
the waterway. 

The vagaries of the Colorado have gravely 
hampered agriculturalists situated on the irrigated 
lands of the Yuma project, both by reason of 
scarcity of water and invading floods, the floods 
doing much damage to the properties of established 
communities. The farmers in the Imperial Valley 
have suffered recurrently from water shortage, but 
they have lived in well-nigh continuous fear that 
the Colorado, which in a way created the Imperial 
Valley, would re-enter and flood that basin to its 
brim. Such a catastrophe would entail the death 
of many thousands of the people settled there, 
and destroy towns and properties representing 
outlays totalling many millions of dollars. To 
evaluate the collaborating functions of the Boulder 
Dam and the All-American Canal, one should 
have some knowledge of how the Imperial Valley 
came to be and why man was induced to enter that 
territory to engage in agricultural pursuits. 


GENESIS OF THE IMPERIAL VALLEY 


The Imperial Valley lies partly in Mexico and 
partly in south-eastern California, the greater area 
being north of the international boundary line. 
The valley is bounded on the east by the neigh- 
bouring delta of the Colorado. The valley was 
once the bed of the northern section of the Gulf 
of California, and the Colorado, when that part of 
the gulf was still open to the sea, discharged into 
the gulf near where the town of Yuma is now 
situated, something like 60 miles by an air line 
north of its present mouth. The Colorado some 
time in the remote past separated the northern 
150 miles of the gulf from the remainder of that 
arm of the sea by the progressive extension west- 
ward of a projection from its delta. When that 
silty barrier reached the west shore of the gulf it 
isolated a body of water having a superficial area 
of fully 1800 square miles and exposed that lake 
to the evaporating action of the very dry atmo- 
sphere and intense sunshine. By the time pioneer- 
ing white men first entered the region, the land- 
locked water remaining was only a relatively small 
part of what had been there originally. It occupied 
the deepest part of the basin, had a surface expanse 
of less than 240 square miles, and had dropped to 
an elevation of approximately 270ft. below the 





I 


normal level of the Pacific Ocean. The Colorado 
River, on the other hand, tracing a sinuous and 
shifting course on the crown of its own delta, was 
flowing about 100ft. above sea level, and close to 
the eastern rim of the valley. Such, broadly, was 
the status of the Salton Sea, in the depth of the 
basin, and the relations of the Colorado to the 
valley when Oliver M. Wozencraft crossed the dry 
and barren bed of the erstwhile gulf in 1849, and 
then and there envisioned how the soil of that waste 
land could be made extremely productive if water 
could be directed to it. He promptly hit upon the 
possibility of tapping the neighbouring Colorado 
for that purpose. 


WHEN [IRRIGATION WAS STARTED 


Dr. Wozencraft, although he urged for years 
the reclamation of the prospectively richest area 
adjacent to the Colorado, died some while before 
any funds were available to carry out his dream. 
In fact, no actual move towards admitting water 
from the Colorado was made prior to 1900. Before 


while flood channel of the Colorado swings to the 
south and west through a sinuous are before turn- 
ing northward and crossing the international! 
boundary where the Mexican town of Mexicali and 
the California town of Calexico now stand. The 
canal thus made use for about 50 miles of an 
available channel which obviated much expensive 
digging. After passing northward of the boundary, 
the main canal and its laterals branched out over 
the territory of what is now designated as the 
Imperial Irrigation District, in the very heart of 
the Imperial Valley. Between April of 1900 and 
the close of the succeeding twenty-two months, the 
energetic directing spirit of the reclamation, George 
Chaffee, dug more than 400 miles of canals and 
laterals. People hastened to the district, and 
success seemed assured, but the promoters had 
not given heed to the hampering effects of the large 
quantity of silt carried by the river’s water. By 
1902 the initial heading and a considerable length 
of the adjoining canal were so clogged by the 
accumulated silt that only insufficient water could 
be directed onward to the farms in the American 
section of the Imperial Valley. To deal with the 
situation, permission was obtained from the 
Mexican Government to cut just below the 
boundary line a second heading, the Mexican 
authorities stipulating that their people in their 
own section of the Imperial Valley should have the 





right to use half the flow of the canal. That 
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touching upon that phase of the subject, the reader 
should be reminded that the Colorado did not keep 
out of the basin after it barricaded the southern end 
of the lake. Time and again, at high stages, it 
either overflowed or cut through the bank of its 
own forming along the eastern rim of the basin, 
and for more or less prolonged periods sent some 
of its water down into the valley. Numerous dry 
water-courses leading from the Colorado bear 
witness to these intermittent invasions. And what 
the river did before the agriculturist established 
himself in the Imperial Valley, it has done since in 
an appalling and destructive manner. But neither 
the promoters nor the farmers seemingly foresaw 
what the river might all too easily do when swollen 
by flood waters. 

Water was first led into the California section of 
the Imperial Valley in May of 1901. That was 
achieved by private capital, and, to husband the 
available funds, a devious route was chosen for 
what became known as the Imperial Canal. 
Instead of excavating the ditch westward from the 
river through a difficult stretch of country at a 
high cost, the development company cut a heading 
through the low western ridge bordering the 
Colorado at a point about 14 miles upstream of the 
international boundary, and then excavated a 
canal section, generally parallelling the river, for 
several miles southward and into Mexico, where 
a swale was reached leading into a dry water- 





course known as the Alamo River. That erst- 


arrangement later cost the Americans dearly 
during low-water stages. 

The second heading met requirements only for a 
short while, because the silt continued to obstruct 
both headings and to impair the carrying capacity of 
the canal adjacent to those headings. The need 
of more and more water became acute in the early 
fall of 1904, and the California Development Com- 
pany, against the advice of competent engineers, 
opened an unprotected heading several miles 
below the second heading, the river at that time 
being at low stage. The cut was from 40ft. to 
50ft. in width and from 6ft. to 8ft. in depth, and 
sufficed to admit to the canal on a goodly slope 
the relatively moderate volume of water needed 
by the farmers. All might have continued to 
function satisfactorily had not the Gila River, 
which discharges into the Colorado from Arizona 
shortly above Yuma, developed unexpectedly a 
succession of flood stages. That water raised the 
level of the Colorado abruptly, and before anything 
could be done to protect the third heading, water 
poured through it in disastrous volumes into the 
Imperial Valley. That catastrophe need not be 
described in detail. Effective closure of the breach 
was not achieved until February of 1907, and at a 
cost of 2,000,000 dollars. Subsequently, the river 
broke into the lower part of the valley still farther 
downstream, and only after a desperate and pro- 
tracted struggle was it turned out of the basin 
and directed seaward into a new channel. The 
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United States Government and the Imperial Irriga- 
tion District have footed the bill for the defensive 
levees constructed in the Mexican part of the 
basin, and before a measurable degree of security 
was obtained in that manner the total outlays 
amounted to 7,000,000 dollars. It will be under- 
stood that none of the work in any way influenced 
or controlled the flood stages of the Colorado. On 
the other hand, a deficiency of water reaching the 
Imperial Irrigation District, even in as little as a 
single year, occasioned crop losses totalling 
6,000,000 dollars. 


Errect oF BouLpER Dam 
By arresting the run-off from the immense 





divisions within the basin of the Imperial Valley— 
the Yuma project and the City of San Diego, 
California, on the Pacific Coast, all of which are to 
obtain water from some part of the All-American 
Canal. 

The All-American Canal will take water from the 
Colorado River at a point on the west side of that 
stream about 5 miles above the Laguna Dam. The 
Imperial Dam, now nearing completion, is building 
to divert the river water into the canal. The 
Lagtna Dam was constructed to divert water from 
the Colorado to irrigable lands lying within the 
Arizona-California Yuma project, the greater part 
of the project being located in the Yuma Valley 
in Arizona. The Laguna Dam is about 15 miles 











UPSTREAM FACE OF IMPERIAL DAM 


watershed above it, the Boulder Dam makes it 
possible to keep the Colorado under reasonable 
control at flood seasons, and to feed back into the 
river at other times sufficient water to assure all 
the year round a much larger volume of flow than 
in the past. This control not only promises the 
Imperial Valley all the water it may need, but it 
lessens also the previous hazards attending high 
stages. These benefits will be shared by the Yuma 
project as well as by lesser irrigation developments 
along the lower river. Furthermore, the Boulder 
Dam and the Parker Dam, which will divert water 
for the aqueduct leading to Los Angeles, are 
counted upon materially to alter the silt-bearing 
character of the river. 


THE ALL-AMERICAN CANAL 


The old Imperial Canal obtains a great deal of 
its water from headings on Mexican territory, and 
for nearly 60 miles the water destined to the 
Imperial Irrigation District flows through Mexico 
before entering California. Since that waterway 
was first put in service the irrigated acreage in 
adjacent Mexican lands has gradually increased 
from small holdings under tillage until to-day 
water is being used upon at least 120,000 acres. 
The Mexicans are in a position to make the first 
draft on the canal, and they have not hesitated 
to do it. Consequently, on some occasions of low 
water the American farmers have been without 
sufficient for their purposes and have repeatedly 
suffered large and grievous losses. Furthermore, 
the water reaching the Americans is at all times 
exposed to polluting conditions. Finally, the 
wellbeing of approximately 75,000 people and the 
usefulness of more than half a million irrigable 
lands within the Imperial Irrigation District are 
dependent upon the continuance of cordial rela- 
tions between the two neighbouring countries. 
The circumstances do not make for a sense of 
industrial and economic security within a domestic 
area that is now producing annually agricultural 
commodities having a value of approximately 
50,000,000 dollars. Therefore, to offset these dis- 
advantages and to make sure that the entire culti- 
vatable acreage of the California section of the 
Imperial Valley shall have ample water for irriga- 
tion and other necessary purposes, the building of 
the All-American Canal was provided for by the 
Congress. Instead of a private enterprise, this 
new waterway and its essential appurtenant feature 
constitute a Government undertaking. The final 
distribution of the water will continue under the 
control of the existing Imperial Irrigation District, 
and the users will pay back to the Government the 
cost of the work, so far as they may benefit. 
Reimbursement in a like manner, over a period of 
forty years, will be made by those other irrigable 





upstream from Yuma, Arizona, and from the Cali- 
fornia end of the Laguna Dam, water from the 
Colorado is led through the Yuma Main Canal to a 
point opposite Yuma and in California, where the 
flow drops into a siphon which underruns the river, 
and then rises to enter a canal at Yuma, which 
branches out to transmit water to various cultivated 
sections of the adjoining project. The Laguna 
Dam was finished in the spring of 1909, and the 
siphon was put in service approximately three 
years later. The dam is low and of the so-called 
Indian weir type, and the muddy water handled 





Irrigation District and the United States autho- 
rities concluded that the only acceptable solution 
would be the construction of a canal entirely within 
south-eastern California and of ample capacity 
to benefit people living within the Arizona-Cali- 
fornia Yuma project as well as agriculturists present 
and future in both the Imperial Irrigation District 
and in the adjoining area of the Coachella Valley, 
in this way furnishing water to a total of fully a 
million acres susceptible of either gravity or pump- 
ing irrigation. 

To adapt the Laguna Dam to serve both irrigable 
lands in neighbouring Arizona and California 
would have required raising the height of that 
structure 2ft. or more and building better and 
larger facilities for reducing the silt content of the 
water before admitting it to the projected larger 
canal. Indeed, it became evident that the normal 
flow of the Colorado, at low stages, would not 
suffice to meet the combined irrigation needs of the 
Arizona-California Yuma project and the Imperial 
Irrigation District. Furthermore, it would have 
been a vey difficult engineering task to make the 
required changes at the Laguna Dam and to main- 
tain, the while, the water supply for the Arizona- 
California Yuma project. Also, geological con- 
ditions at the site of the Laguna Dam do not 
favour any substantial modifications of that 
diversion structure. Therefore, to satisfy all con- 
ditions, and to take advantage of available rock on 
each flank of the river for a dam of suitable dimen- 
sions, the Imperial Dam has been situated 5 miles 
upstream of the Laguna Dam, where it can fully 
serve the existing and prospective water needs of 
the lands to be irrigated in adjacent Arizona, and 
California. There will be sufficient water available 
to transmit from the western end of the All- 
American Canal as much as 155 cubic feet per 
second for use by the city of San Diego. San Diego 
will construct a connecting water route for that 
purpose, and the ultimate cost’ to that Pacific 
Coast city will be something like 16,000,000 
dollars. 

The main canal tributary to the Imperial 
Valley, which has a length of 80 miles from its 
river intake to the south-westernmost limits of the 
Imperial Valley in California, traces its course close 
to the Colorado between the intake and the 
Laguna Dam, and from the Laguna Dam the new 
canal parallels the Yuma main canal to Siphon 
Drop, where the Yuma Canal turns to underrun 





the river. From Siphon Drop to Pilot Knob, 








HEADWORKS OF GILA VALLEY CANAL 


passes into a de-silting basin at the intake before 
entering the connecting canal. The basin serves 
only to induce the precipitation of some of the 
heavier of the solids in suspension. A knowledge of 
what has been done in developing the Arizona- 
California Yuma project is essential to an apprecia- 
tion of the All-American Canal, because when 
trouble occurred at the river headings of the 
Imperial Canal, the Imperial Irrigation District 
first advocated the digging of a supplemental canal 
extending upriver so as to obtain water from the 
Laguna Dam intake. Realising, however, that 
that would primarily benefit Mexican landholders, 
and still make use of the canal traversing Mexican 
territory, the interested people in the Imperial 





which lies near the international boundary, the 
new canal runs south-westerly, and at Pilot Knob 
it turns sharply to the west and keeps just north of 
the boundary line for a few miles. From that 
station onward the canal describes an angular 
path for 10} miles through a sandhill region. It 
was that formation to the west of Pilot Knob that 
caused the original builders of the Imperial Canal 
to go south into Mexico to avoid costly outlays. 
The deepest of the open cuts that have been dug 
in carrying the All-American Canal across the 
sandhill area has a depth of 115ft. The sand form- 
ing the innumerable dunes has a prevalent depth 
of about 80ft.; the dunes are superposed upon a 
mesa and the crests of some of the dunes are as 
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much as 200ft. above the level of the general surface 
of the mesa. The dunes are shifting and are built 
up, altered, and moved by wind action. The 
sustaining mesa, itself, is of detrital sand, and that 
material is decidedly different in texture from the 
sand of the dunes. The mesa material contains a 
large proportion of coarse sand grains and fine 
gravel with a little coarser material ranging up to 
small cobble size, and there is just enough very 
fine material to be slightly cohesive. Much of this 
fine material has been whipped out of the surface 
of the mesa, and it is now the instable substance of 
the sandhills. The dunes owe their shape and their 
grouping to the prevailing wind, which blows from 
north-west to south-west. 

After traversing the sandhills the line of the 
canal runs west across the east mesa to the existing 
East Side Line Canal of the distribution system of 
the Imperial Irrigation District, and then the 
course is through the extreme southern portion of 
the California section of the Imperial Valley, where 
it intercepts seventeen principal irrigation ditchés 
and passes the town of Calexico before arriving at 
its distant terminus at the junction of the West 
Side Main Canal. At that point the surface of the 
water will be at El. —6-7, and the canal there will 
have a capacity sufficient to provide water tor 
lands dependent upon the West Side Canal and 
have besides enough water to take care of lands on 
the west side mesa, which will probably be irri- 
gated in years to come. The San Diego Aqueduct 
will tap the West Side Main Canal and may follow, 
for part of the way at least, the present motor 





mately 2300 second-feet. This long branch of the 
undertaking has not yet been started, and its 
building will entail provision for passing, either 
by siphons or other crossings, more than 160 inter- 
cepting washes—channels that are for the most 
while dry, but which during brief periods of heavy 
rain or cloudbursts, carry floods that are heavily 
loaded with sand and silt. Because of topographical 
circumstances in the concluding 47 miles of the 
Coachella canal route, it is highly likely that that 
length of the waterway will have to be lined with 
concrete. The sections of the Coachella Valley 
that are now under cultivation, around 16,000 
acres, are irrigated by water pumped from wells, 
and those areas have been very productive. The 
Coachella Canal will make it possible to serve 
150,000 acres of irrigable land in that region. 
While most of the excavating for the main canal 
has been through earth, a small percentage of the 
waterway passes through rock, where the bottom 
width is 94ft. and the sides have a slope of ?: 1. 
Throughout the greater part of the canal the sides 
have a slope of 2:1, but on certain sections that 
have required rock fill on the outer surface of the 
embankments the slopes attain 3:1. Between 
the intake at the river and Pilot Knob the ground 
is made up mostly of sand and clay, with occasional 
smaller areas of cement gravel, while the route of 
the canal throughout much of the western stretch 
of the waterway traverses a vast deposit of silt. 
At Pilot Knob, however, both cement gravel 
and hard rock have been encountered in excavat- 
ing the canal section. The rock there carries 





weighs 25 tons. The sequential operations of 
loading, swinging through an arc of 180 deg., 
dumping, and returning to the loading position can 
be performed generally in 90 seconds. In swinging, 
the main part of the machine moves on seventy 
dollies on a circular base 36ft. in diameter. One 
450 H.P. Diesel motor forms the main power 
plant, and there is a 100 H.P. Diesel motor which is 
direct connected to all auxiliary units. The drag- 
line is provided with seventeen different electric 
motors and generators that operate fans, centri- 
fuges, pumps, and so forth, the largest of which are 
two 125-kW, 100 H.P. motors on the swing, and 
the smallest of them is a 4 H.P. motor connected 
with the centrifuge. The hoist is driven by a 36in. 
endless belt from the main Diesel motor. Con- 
siderably smaller draglines, having bucket capa- 
cities ranging from 7 cubic yards down to 2 cubic 
yards, have been variously used in the work of 
trimming the slopes and the berms on each side 
of the canal. 

Where the canal section is cut through the sand- 
hills west of Pilot Knob the section was designed 
for a mean velocity of 3-75ft. per second when 
flowing at full capacity, and that movement is 
expected to be non-scouring and _ non-silting. 
Instead of lining the canal with concrete through 
this particular region the U.S. Bureau of Reclama- 
tion decided that it would be more advisable to 
adopt instead means that would prevent the sand 
from blowing into the canal. Where the water 
section is excavated in very fine sand that is 
naturally likely to scour, those stretches of the 























TRASH RACK STRUCTURE AND ROLLER GATE SECTION OF IMPERIAL DAM 


highway that connects the Imperial Irrigation 
District with San Diego. The aqueduct will cover 
a distance of 42 miles westward from the irrigation 
district, cross the intervening mountains, and dis- 
charge. into reservoirs on the West Coast slope. 
The scheme contemplates the driving of a tunnel 
7-33 miles in length and the use of six pumping 
stations, each operating against a head of 475ft. 
This source of water will supplement the present 
watershed upon which San Diego depends, and 
where precipitation is widely variable and neces- 
sitates cyclic storage. 

The All-American Canal has been designed to 
handle an intake flow of 15,155 second-feet of water. 
Between the Imperial Dam and Siphon Drop, a 
distance of 14-7 miles, the canal has been exca- 
vated so as to provide a bottom width of 160ft., 
a water depth of 21ft., and at that depth a full flow 
surface, 232ft. in width. The canal prism is such 
as to permit the waterway to carry substantially 
70 per cent. of the average flow of the Colorado 
River passing the Boulder Dam. From Siphon 
Drop onward the cross section of the canal varies 
in accordance with the diminishing volume of 
water transmitted with increasing distance. At 
Siphon Drop provision is made for diverting 2000 
second-feet for use by the Arizona-California Yuma 
project. The existing Yuma Main Canal has a 
capacity of 1600 second-feet. From” Siphon 
Drop to Pilot Knob the maximum flow will 
be 13,000 second-feet; and from Pilot Knob 
westward into the Imperial and the Coachella 
valleys the flow will be at the rate of 
10,000 second-feet. About 15 miles west of 
Pilot Knob the main canal is to be tapped by the 
projected Coachella Branch Canal, extending 
generally in a north-west direction for 130 miles, 
to deliver Colorado River water to the Coachella 
Valley lying beyond the Salton Sea. The Coachella 
Branch Canal will have an initial capacity at 
its confluence with the main canal of approxi- 





streaks of a volcanic formation, varying in thick- 
ness from 3in. to 3ft., which proved especially 
difficult to drill. It is reported that on occasions 
as many as fifty detachable bits had to be used 
with the drill steels to effect a penetration of as 
little as 2ft. Wagon drills were employed to put 
down holes of from 25ft. to 30ft. in depth, spaced 
about 26ft. apart, and from sixty to eighty holes 
were fired at a time to break up an area of the 
formation. The large pieces so detached were 
then popholed with jack hammers. The rock 
section has a length of approximately 2400ft., 
and the two cuts made there entailed the excavating 
of substantially 525,000 cubic yards of rock. 


EXCAVATING MACHINERY 


Because a total of from 60 million to 65 million 
cubic yards of material would have to be excavated 
in digging the All-American Canal and clearing the 
areas for its appurtenant features, only approxi- 
mately 4 per cent. being rock, according to the 
estimates, the contractors realised that it would 
be necessary for them to employ machines of more 
than ordinarily large capacities, speedily to dispose 
of the immense volume of earth involved. To this 
end, dependance has in the main been placed upon 
draglines progressively equipped with buckets 
having capacities of 12, 14, and 16 cubic yards, 
and the units were developments of kindred big 
draglines built a few years before the All-American 
Canal was taken in hand. They are known as 
walking draglines. One of them is illustrated. 

One of these machines moves 7ft. at each step. 
Such a dragline may weigh as much as 650 tons, 
each walking platform or “ shoe’ weighs as much 
as 42,100 lb., and the walking shaft, which is 18in. 
in diameter and 45ft. in length, weighs as much as 
42,000 lb. The machine is equipped with a boom 
175ft. long, and that boom has 3300ft. of l}in. 
cable. A 2in. drag cable and l}in. hoist cable 
handle a 12 cubic yard bucket, which, when loaded, 


AT CANAL HEADWORKS 


canal are over-excavated to a more or less pro- 
nounced extent and the excess face refilled to the 
prescribed prism dimensions with gravel to form a 
scour-resisting section. 

Again, at some other places where a bank is on 
the low side of the original ground surface, it 
became necessary to provide a part-way fill com- 
posed largely of porous material, and the canal 
along that side and within that area is confined by 
an embankment fortified by a compacted lining. 
Wherever that was required the excavation was 
broadened and deepened considerably beyond the 
prescribed finished sectional profile, and on occa- 
sions the excavation was extended as much as 
25ft. below the finished level of the bottom. This 
was done to reach impervious ground before placing 
the compacted lining. This lining had a thickness 
that ranged from 24ft. at the bottom to 19ft. at the 
designed full-water level. The embankment out- 
lying this reinforcing lining was constructed of 
normal dimensions without regard to the thickness 
of the lining. The compacted lining is composed 
of a mixture of clay, sand, and gravel, duly pro- 
portioned; and each layer, after rolling, has 
averaged 6in. in thickness. The compacting was 
done with sheepsfoot rollers exerting a pressure 
of 250 lb. per square inch. No stones over 5in. in 
major dimension were worked into the lining, and 
a stone picker was devised to remove all stones of 
excess size from the lining material, which was 
spread just as it came from the borrow pits. The 
stone picker, developed especially for the work, is 
a power-driven tractor carrying a mechanically 
rotated inclined cylindrical screen. The rock 
picker usually follows in the wake of a levelling 
bulldozer or scraper, and the rock picker, as it 
advances, covers a swath 4ft. wide and 8in. deep— 
the usual depth of an uncompacted layer. As it 
moves forward the picker extracts the oversize 
stones and dumps them into a storage bin, which is 





large enough to hold all the cobbles that the picker 
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may accumulate during two or more round trips. 
The rock picker has dispensed with hand work, 
which has not been well and rapidly done during 
the hot months. The rock picker is followed by 
the compacting sheepsfoot rollers. 

The proper compaction of the surface material 
of the bottom and the slopes of the earth sections 
of the canal presented some difficulties until an 
acceptable solution was found. The Government 
specifications required that an optimum amount 
of water be used, within practical limits, in 
moistening the uniformly distributed material for 
each layer of the lining. This was done, of course, 
after the material was delivered from the borrow 
pits. In that section of South-Eastern California, 
where for months in succession the thermometer 
registers in the shade 100 deg. Fah. and more, and 
where the annual precipitation averages not quite 
3in., the dryness of the borrow pits can be compre- 
hended ; and in the beginning of work at the 
borrow pits the truck drivers and others were 
almost continuously enveloped in hampering clouds 
of obscuring dust. Furthermore, that very dry 
material, when spread on the slopes and bottom of 
the canal section, resisted the penetration of water 





largely offset by a reduction in the damage to 
mechanical equipment that previously was exposed 
to the dust arising from dry excavation. 

How to prevent the drift of sand into the canal, 
especially where the water route cuts athwart the 
sandhill section, remained a problem for solution 
until recently. Heretofore the experts of the U.S. 
Bureau of Reclamation have left the question open 
awaiting developments since that stretch of the 
canal has been dug. The Bureau has considered 
four ways of preventing the sand from being blown 
into the canal. These are: growing vegetation on 
the sand in a zone on each side of the canal by 
employing irrigation to be effected by small pipe 
lines extended for the purpose; spraying of the 
sand with crude oil to serve as an arresting binder 
against drift ; covering the dune sand with material 
excavated from the canal section through the mesa 
formation, that material being too coarse to be 
blown by the wind; and, finally, excavating a 
berm of at least 20ft. in width on each side of the 
canal at the level of the mesa floor. Actually, 
what has been done has been to construct flanking 
berms 24ft. in width and immediately back of those 
berms and parallel with them to rear banks of 
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sprinkled upon it by forming a superficial seal that 
had to be broken up by disking, time and again, to 
bring about the proper penetration of the moisture 
prior to rolling. 

The foregoing troublesome condition was effec- 
tually disposed of by suitable wetting of the earth 
in the borrow pits prior to digging. Flooding 
served satisfactorily to wet surface layers, and the 
deeper strata were acceptably moistened by the 
use of jets operated at a pressure of 100 lb. per 
square inch. The jets employed have discharged 
at the rate of 250 gallons per minute, and they have 
penetrated approximately 5ft., their spacing rang- 
ing from 8ft. to 10ft. Pit material has, by this 
procedure, been properly wetted to depths of from 
12ft. to 20ft., depending upon the ground forma- 
tion. So penetrated, the borrow pit material can 
be handled at a pit without occasioning trouble- 
some dust there, and when spread on the slopes or 
bottom of the canal it has required just sufficient 
sprinkling to compensate for moderate evaporation 
losses during transportation and placing. Occa- 
sional disking of the lining, where the passage of 
trucks causes objectionably localised compaction, 
is resorted to. Besides the advantages resulting 
from wetting the material before excavating, as 
enumerated, the cost of wetting at a borrow pit is 





spoil, 40ft. or more in height, to act as barriers 
against wind-blown sand or deflectors that would 
give the drift a jump that would carry the air- 
borne material well above and across the ditch. 
As a provision for the removal of any sand that 
might accumulate on the berms, transverse cuts, 
at half-mile intervals, were made through the spoil 
banks ; but although that part of the canal was 
finished before the close of 1936, still no sand has 
drifted on to the berms nor has the air-borne sand 
accumulated against the towering banks of spoil. 
These banks are covered with the available coarser 
material taken out of the canal prism during its 
digging, and therefore the banks themselves are 
correspondingly stabler. Accompanying photo- 
graphs of a section through the sandhills, where the 
canal parallels the Mexican border to the west of 
Pilot Knob, gives a good idea of the magnitude of 
this man-made river through the driest desert in 
the United States. At that point the canal has a 
bottom width of 130ft., is 110ft. deep, and the 
distance from crest to crest of the opposing spoil 
banks is 660ft. 

A number of engravings showing the appear- 
ance of the canal are shown herewith and on 
page 710. 
. (To be continued) 
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NNHE forty-fourth Annual Convention of the 

Incorporated Municipal Electrical Association 
is being held this week in Harrogate, and will con- 
clude on Friday, June 9th, after the annual meet- 
ing. The Association now represents 92 per cent. 
of the municipal electricity supply undertakings in 
Great Britain, and it meets for its annual Conven- 
tion for the third successive time in a state of un- 
certainty as to what are the Government proposals 
with regard to the distribution side of the industry. 
Since the issue of the McGowan report and the now 
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famous White Paper, there have been many meet- 
ings and quite heated arguments, especially from 
what are known as the small undertakings con- 
cerning which an unfortunate expression was used 
in the McGowan report, inasmuch as it was inferred 
there that any undertaking with an annual output 
up to 10 million units per annum must regarded 
not only as small but necessarily inefficient. This 
latter has been a serious bone of contention, and, 
owing partly to a misconception of the attitude of 
the Council of the Association towards the 


McGowan report and the White Paper, these 
so-called small and inefficient undertakings have 
banded themselves together almost to the extent of 
forming another body to put forward their case 
in a manner which it was felt the Council of the 
Association was not doing. However, although 
perhaps the danger of this has not altogether been 
removed, a great deal has been going on behind 
the scenes to prevent a split in the ranks, and no 
doubt more will be heard of this at the annual 
general meeting on the last day of the Convention. 
In quite responsible quarters it is believed that 
there is no small prospect of any big scheme on 
the part of the Government maturing in the near 
future, and that there will be ample time for 
reflection, and for further experience, before Parlia- 
ment attempts to settle the question. Quite apart 
from the problem of what constitutes a small and 
inefficient undertaking and a large and efficient 
undertaking—and facts have been produced which 
suggest that an undertaking because it is large, 
in the sense of the McGowan report is not as acon- 
sequence more efficient than a smaller one—there 
is also the wider problem which affects both the 
large and the small municipal undertakings, of 
which is the better system—public or private 
ownership. 

It has been impressed upon the Minister of Trans- 
port that the indefinite postion which has existed 
since the issue of the McGowan report and the 
White Paper, and the many assertions by the 
Government that the problem of distribution 
reorganisation would be dealt with, was having an 
injurious effect upon the industry, and the Govern- 
ment has been asked whether it has abandoned its 
intention of promulgating legislation. The reply 
of the then Minister of Transport, Mr. Burgin, was 
that he was still of the opinion that legislation was 
necessary, but the only thing that has happened 
has been a change in the Minister of Transport, 
which may or may not affect the position. In the 
meantime, the industry itself is doing a great deal 
to render unnecessary any compulsory Govern- 
ment action which might have an effect which 
many of the undertakings definitely do not desire. 
The Council of the I.M.E.A. has placed with the 
Minister of Transport a scheme for establishing, 
in the first place, an over-riding authority which 
would supervise and control the distribution side 
of the industry, and, secondly, the best method 
of providing for this control. It is hoped that this 
will have the support of both the municipalities 
and companies. 

This, then, is the atmosphere in which the Con- 
vention opened at Harrogate on Tuesday, June 
6th, when Mr. H. C. Lamb (chief electrical engineer 
and manager of the’ Manchester Corporation elec- 
tricity undertaking) gave his Presidential Address. 
Incidentally a noticeable feature of the papers as 
a whole is that little attention is given to matters 
concerning generation and much to distribution and 
development of the use of electricity. 


PRESIDENTIAL ADDRESS 


The early part of the Presidential Address was 
devoted to comparisons between the consumption 
of electricity per head of population in this country 
and in other countries, but although many figures 
are given, it is clear that the conditions elsewhere 
are so different that direct comparison is difficult 
and not too convincing. As a matter of fact, it 
is doubtful, as Mr. Lamb points out, whether, owing 
to the rapidity with which Great Britain has been 
connecting up consumers in recent years, whether 
the proportion of consumers to populaticn in the 
United States and Great Britain is now very widely 
different. It is noteworthy that the comparatively 
high consumption in America is not attributable 
to low tariffs nor to lack of competition from other 
forms of energy. Moreover, it has not been accom- 
panied by a correspondingly low gas consumption. 

Not the least interesting part of the Presidentia! 
Address is a discussion of the grid and whether the 
results have been up to expectations. The con- 
struction of the British grid began in 1927 and at the 
end of 1937 there was a total length of 2938 miles of 
line operating at 132,000 volts. The Weir Com- 
mittee estimated that the capital expenditure 
on the grid would, by 1940, reach a figure of 
£29,000,000, and for the standardisation of fre- 
quency the Committee’s figure was £10,500,000. 
Events have shown that the Committee under- 
estimated both, the actual figures at the end of 
1938 being £39,000,000 and £17,000,000 respec- 
tively. For obvious reasons therefore the Com- 
mittee’s estimate of the annual expenses of the 
grid per unit of output was also insufficient. On 
the other hand, the estimate of the consumption 





of electricity has proved to be remarkably accurate, 
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viz., 500 units per head of population by the year 
1940. There are signs that this figure will be 
reached even before that date. 

Mr. Lamb says the answer to the question 
whether the results have come up to expectations 
must be that to the greater part of the electricity 
supply industry the grid scheme has not realised 
expectations, but adds that for this result the 
Central Electricity Board is in no way responsible. 
As a matter of fact, there is considerable dissatis- 
faction on the part of many owners of selected 
stations with regard to the conditions in which 
they have to operate. There is an impression that 
these undertakings, which constitute more than 
80 per cent. of the whole industry, obtain elec- 
tricity at the cost of production, and that the 
Board’s expenses are paid out of profits on grid 
tariff sales, but Mr. Lamb points out very empha- 
tically that this idea is entirely without founda- 
tion. Undertakings owning selected stations are 
compelled to purchase their electricity from the 
Central Board, and the basis on which the great 
majority of these pay is the cost they would have 
had to meet: to generate their own requirements 
had the Act of 1926 not been passed. They pay, 
therefore, not only for the actual cost of production, 
but also for hypothetical capital and operating 
charges, t.e., for expenditure, fixed and running, 
which would have been incurred had the power 
stations still been running as individual units 
without interconnection by the grid transmission. 
Thus selected station owners pay by far the larger 
part of the revenue required to enable the Board 
to meet its annual expenditure and only a small 
portion is left for recovery from other electricity 
authorities. Should the owners of selected stations 
supply their neighbours in bulk, they are com- 
pelled to supply at the bare cost which they pay for 
electricity, plus the cost of transmission. For their 
services to the scheme the selected station owners 
receive no recompense, and, says Mr. Lamb, it is 
hardly surprising that this purely altruistic part 
is accepted with a complete absence of enthusiasm. 

However, the Board has expressed its willing- 
ness to enter into a special agreement with the 
whole group of selected station owners in each 
area with the object of ameliorating this injustice, 
and one such agreement is now in operation in 
the north-west of England. The general position 
is that few of the selected station owners have, on 
balance, derived financial benefit from the 1926 Act. 

On the other question of whether the expenditure 
on the grid has been justified, Mr. Lamb answers 
in the affirmative, although it is not easy to assess 
precisely the net financial gains to the industry as 
a result of the Board’s operations. It is claimed 
to be known that the saving in capital expenditure 
to the end of 1938 is £22,000,000, but it is admitted 
to be much more difficult to calculate the saving, 
as the result of the grid, in works costs owing 
mainly to the rapid expansion of the industry. 
Making certain assumptions, a figure of 20 per 
cent. is arrived at in 1938, or nearly £2,500,000, 
but the additional annual charge for standardisa- 
tion of frequency, for which the levy on the 
industry is approximately £750,000_per annum, is 
ignored in making this calculation. On the whole, 
therefore, the conclusion is that the results must 
be considered satisfactory after five years’ work- 
ing, and these savings may expect to increase each 
year in future, should output continue to rise. 

As regards distribution, facts and figures are 
quoted indicating that falling charges to the con- 
sumer may be expected to continue for a long time, 
and attention is called in this connection to the 
longer loan periods which are now allowed for 
meters and cookers. 

Some space is then devoted to the reorganisation 
of the distribution side of the industry and the 
statement of the position as set out in the earlier 
part of these notes applies. As the champion of 
municipal ownership Mr. Lamb points out that the 
fall in charges for electricity by companies lags 
behind the municipal charges by about four years, 
and the claim is made that the municipalities are 
leading the way in introducing low charges to 
domestic consumers and that the companies are 
following that example. Incidentally, a plea is 
made for a more practical recognition of those in 
control of municipal electricity undertakings, the 
hint being given that companies have attracted able 
men away from the municipalities by paying higher 
salaries. 


ELECTRICAL DEVELOPMENT AND DISTRIBUTION 


In the afternoon on Tuesday, June 6th, a com- 
pendious paper, containing no fewer than thirty- 
one appendices was presented by Mr. P. J. 
Robinson (Chief Electrical Engineer, Liverpool) 





and Mr. E. L. Morland, also of Liverpool, entitled 
“Some Practical Aspects of Electrical Develop- 
ment and Distribution.” It drew attention to the 
immense field available, and to some of the tech- 
nical methods of development required to obtain 
the increased use of electrical energy which can 
be achieved in the electrical supply industry by 
patient and persistent effort. The paper gave a 
detailed account of what has been done in Liverpool 
in the development of the use of supply on muni- 
cipal housing estates, private housing estates, 
individual private houses, and in rural electrifica- 
tion. The authors express the doubt whether the 
organisations of electric supply undertakings, 
speaking generally, as at present constituted, are 
sufficiently developed and are the best equipment 
for dealing strenuously with this essential problem 
—and there may be a hint here which is not uncon- 
nected with the projected legislation for reorganisa- 
tion of distribution. Strong advocacy is contained 
in the paper for making the fullest use of the 
electrical contractor in developing the domestic 
use of electricity and details are then given of 
figures of consumption per consumer on certain 
housing estates in the Liverpool area. Having 
regard to the many controversies which have 
arisen relative to giving householders a free choice 
of electricity and other media, it is not without 
interest to read that builders of houses in Liver- 
pool, apart from municipal housing estates, have 
been encouraged to install only electricity, it being 
said there has been no difficulty either in selling 
or renting such houses. The increase of con- 
sumption possible when using electricity for other 
purposes than lighting is demonstrated in the case 
of the Walton Hall Avenue Estate, consisting of 
253 municipal houses. In these there is installed 
a cooker, wash boiler, two radiators, hot water 
heater, cupboard heater, iron and lighting, and the 
consumption per house per annum is 3988 units, 
as compared with only 200 units where lighting 
alone is electric. The rents of these houses is 
16s. 9d. per week. 

In Liverpool, as elsewhere, both in regard to 
electricity and gas, there is a strong leaning 
towards only hire-purchasing apparatus and not 
letting it out on simple hire but there is a class 





of consumer for whom it will be necessary to main- 
tain simple hire if such apparatus as those already 
mentioned are to be used. As a matter of fact, 
Liverpool has 33,649 electric cookers out on simple 
hire and the present rate of progress represents a 
cooker being connected to the mains every fifteen 
minutes. On the municipal estates an all-electric 
tariff is available consisting of 1s. per week, 
collected with the rent, plus 4d..per unit. 

The manner in which the services are run into 
this class of house and the cost are given and will 
prove of interest to other undertakings, although 
the conditions elsewhere may be different. Much 
of the work has to be done by overhead mains, and 
economies in running the services into the houses 
have to be effected at every turn. Among the 
points stressed as essential to the development 
which the authors have in mind are the main- 
tenance of a day and night service for putting right 
any defects that might occur, and the framing of 
suitable tariffs to encourage a particular form of 
load. For instance, in connection with radiators, 
the Central Electricity Board method of charge has 
a peculiar influence and the need is, according to 
the authors, to encourage this load outside the 
peak load. From this aspect the view is expressed 
that further research and attention will require to 
be given to the design of apparatus in order to 
obtain a fixed and continual use of electrical 
heating in place of present methods. 

The paper contains details of some of the 
methods developed on the distribution system in 
Liverpool to permit of the full application of the 
progressive policy which has been adopted there 
for so long a time and the results should be an 
object lesson to those more cautious undertakings, 
although necessarily the circumstances of each 
case differ and, to some extent, must control the 
policy. In many cases the effect of the C.E.B. 
system of charging has been something of a deter- 
rent, but as will be seen from the presidential 
address, an effort is now being made to remedy 
this in one respect. The more general aspects of 
publicity and similar means for stimulating demand 
are dealt with in a later paper before the Con- 
vention. 

(To be continued) 








Industries In and 


Around London 


By JOHN HOLLOWAY 
No. I--SOFT METAL CONTAINERS 


ITTLE is known about many of the industries 

that flourish in and around London, and some 

of them are little heard of outside their own par- 

ticular branch of business, though the work they 

are doing adds considerably to the well-being and 
wealth of the nation. 

To the casual observer, some of these industries 
may appear remote and outside the ordinary 
activities of the mechanical engineer, but on closer 
acquaintance it is generally found that the tech- 
nical skill and work of the engineer is very much in 
evidence in practically every branch of industry, 
no matter what the particular process or product 
may be. 

Take, for instance, the cosmetic industry, 
including the manufacture of dental and shaving 
creams ; the output in this industry has been multi- 
plied many times over during the last fifteen years, 
and with it there has been a corresponding increase 
in the production of all manner and forms of con- 
tainers, to say nothing of the great assortment of 
wrappings and packings in all the colourful display 
that adds so much to the attractiveness of the 
commodity, though not perhaps to its intrinsic 
value. In all these productions and processes the 
mechanical engineer plays an all-important, though 
not always a very conspicuous part. 

But to show how and where the work of the 
engineer is so vital to the success of this industry, 
let us consider the three main phases in the manu- 
facture and preparation for distribution of dental 
cream, perhaps more commonly known as tooth 
paste, with which all are more or less familiar. 
The three phases we will take are, first, the manu- 
facture of the metallic collapsible tube in which 
the paste is now almost universally packed for 
distribution ; secondly, the manufacture of the 
automatic filling and closing machine used for 
filling the collapsible tube with the exact weight 
of cream and for closing and folding the bottom 
end to prevent leakage; and thirdly, the plant 


and machinery used in the preparation of the paste, 
filling the tubes, and packing, ready for despatch. 

It should be said here that the mechanical engi- 
neer is not concerned with the composition of the 
paste ; that part of the business rightly belongs 
to the chemist, and how well he does his work may 
be gauged by the fact that millions of tubes of 
paste are sold to the public every week. 

For the first phase we will take the manufacture 
of the familiar metallic tube and screw-on cap, 
by the old-established firm of John Dale 
Metal Containers, Ltd., New Southgate, London. 
This firm employs some 600 workpeople of both 
sexes. Ithas been in business in London for over 
100 years, making all kinds of containers; _ its 
works and plant has gradually been increased, 
while at the same time its methods and processes 
have been improved until now the output has 
reached colossal proportions. The production of 
collapsible tubes approximates to 52 millions per 
year, while the number of bakelite moulded caps 
for various purposes is about 100 millions per year. 
In addition to this, the firm produces some 5000 
gross per week of tin boxes and lids in various 
sizes and shapes, many of them being made from 
delicately printed tin-plate. These figures alone 
will give some idea of the size of the plant installed 
in the separate departments of the works. 


THE PowER PLANT 


Before dealing with the production plant it will 
be interesting to give some account of the power 
plant, and it should be noted that all the power, 
light, and heat used in the works is generated on 
the premises. The works are therefore self-con- 
tained, even all the water used for manufacturing 
purposes is drawn through filter beds from an 
adjacent stream, which has always given a plentiful 
supply. 

Steam is used in the factory for a variety of 





purposes, and is supplied by two Davey, Paxman 















































JUNE 9, 1939 


THE ENGINEER 


701 








Economic boilers, fitted with Bennis automatic 
stokers. The working pressure is 200 lb. per square 
inch and the steam is superheated. 

The power units for the factory are varied, the 
main unit being a 300 H.P. Davey, Paxman hori- 
zontal tandem compound steam engine, working 
with a back pressure of 5 1b. per square inch, the 
exhaust steam being used for heating drying 
chambers in the factory and for warming the factory 
when required. The engine is connected to an 


A.C. generator, which supplies electric current to 
various motors in the works and for lighting the 
The construction of the factory 


whole factory. 








became available it was recognised as a useful 
adjunct to steam, and was harnessed for providing 
light, heat, and power in the works. Development 
along those lines followed naturally until electric 
light came along, when it rapidly displaced gas 
lighting throughout the works, but steam and 
gas have remained predominant for power and heat, 
and, notwithstanding the tremendous development 
of electric power throughout the country, including 
the grid system, this firm still finds it more econo- 
mical for its purpose to generate all the electric 
current it requires, and to produce all the gas 





necessary for manufacturing purposes than to pay 











FIG. 1—POWER - HOUSE 


and the particular class of machinery used does 
not readily lend itself to general or floodlighting, 
so that local and individual lighting has been 
adopted. This system has the advantage of allow- 
ing the operator to place the lamp where it is most 
effective, but naturally increases the number of 
lights in use. They amount in all to about 1200 
to serve the whole works. 

A view of the main power house is shown in 
Fig. 1, and it will be seen that the engine is con- 
nected to the generator with a multiple-rope drive. 

Additional electric power is supplied when 
necessary from a Ruston and Hornsby C.I. engine, 
direct coupled to a 100-kW A.C. generator, and 
also from a Gardner gas engine, direct coupled 
to a 75-kW A.C. generator. These smaller units 
are found useful when only a small part of the 
plant is in operation, such as for overtime and 
nightwork, when the main power house may be 
closed down. 

In some departments the line shafting is driven 
by pulley and belt from gas engines, the total gas 
engine horse-power driving machinery throughout 
the works approximating to 550. The gas for these 
engines and also for other purposes in the works is 
produced on the premises from four Ruston and 
Hornsby gas producers, which have been in opera- 
tion for many years. 

It may appear to some engineers engaged on 
factory design and lay-out that generating elec- 
tric current by means of relatively small units is 
uneconomical, and that driving line shafting from 
gas engines is out of date, but on investigation it 
is found that the policy and practice adopted in 
these works is both economical and sound. More- 
over, this practice is not so uncommon as one may 
suppose, especially in old-established businesses 
that have been built up from small beginnings and 
have survived the periodic return of lean years 
that have sometimes brought more expensively 
designed works and factories to the verge and even 
into actual bankruptcy. But in all classes of 
engineering, and particularly where the practical 
engineer is concerned, there is usually a very good 
reason for everything, if one only takes the trouble 
to find out, and in the case under review there 
were very good reasons why the present practices 
were first adopted and have been continued. To 
begin with, when this firm was founded, more 
than 100 years ago, the steam engine was being 
used as a prime mover, though still far from perfect. 
Electricity, though known, had not come into 
practical use; neither had the gas engine. The 
founders of the firm were therefore forced to use 
steam for what power they required, and as time 
went on the use of steam was extended to 
a variety of purposes, but in some respects it 
was found to be wasteful, so that when coal gas 





This, as every practical tool maker knows, is a 
necessary initial process if disappointment at the 
finish is to be avoided. 

Economical production is essential in most 
industries, but in none is it more necessary than 
in the manufacture of collapsible tubes. The 
metal from which they are made is costly, being 
mostly solid pure tin, or at its cheapest being formed 
from a lead basis coated throughout both inside and 
outside with pure tin in such a way as to prevent 
the paste coming in contact with the lead. More- 
over, the tubes are made in such quantities that 
even a fractional loss on each tube would be 





FiG. 2—COLD ROLLING METAL INGOTS 


for either at the price it would pay if taken from 
companies’ mains—a fact that is surely an 
eloquent commentary on the services and cost of 
public utility bodies. 


PLANT AND TOOLS 


The highly specialised nature of the production 
in these works has always made it necessary, or at 
least advantageous, for them to design and make 
their own manufacturing plant and tools. For 
this reason the plant and tool department is an 
important part of the works, and is well equipped 
with modern machine tools, driven for the most 














FiG. 3—EXTRUDING TIN TUBES 


part from main line shafting in convenient sections. 
Individual motor drive to machine tools is prac- 
tically non-existent here, the additional first cost 
and doubtful economy of that system not proving 
sufficiently attractive. Greater economy is sought 
and apparently found from the production point of 
view by making a carefully designed machine or 
tool that will turn out a given product, or perform 
a certain operation, in the shortest possible time, 
and to the required degree of accuracy. To this 
end, not only the design, but also the grade of 
materials used in construction is subjected to 





expert investigation before the work is put in hand. 


enough to ruin it as a commercial proposition. 
With these considerations in mind, it is small 
wonder that the production of apparently so simple 
an article as the collapsible tube has demanded 
both from the metallurgist and the engineer, so 
much ingenuity and skill. The real problem that 
first had to be solved was the production of a con- 
tainer that would hold and preserve free from the 
slightest contamination over a long period a 
precise weight and quantity of a highly specialised 
pure semi-liquid composition, such as a good 
tooth paste really is, and at the same time provide 
for the paste being ejected from the container in 
practically whatever quantity the user requires 
by the mere process of pressing between finger and 
thumb until the whole had been expelled, and 
then leave the container so worthless as far as its 
intrinsic value was concerned that it could be 
thrown away as thoughtlessly as a paper bag. 
That was the problem, and this is how it was 
solved by John Dale Metal Containers, Ltd. 


MAKING THE “ TUBE” 


Pure metal is first heated in gas-heated crucibles 
until it is in molten state and can be run into metal 
moulds of special design. To make this an easy 
and continuous operation, a number of moulds are 
held in a vertical position on a revolving turret, 
which is placed between two crucibles, the height 
and distance between being arranged so as to allow 
the metal to run from the crucible direct into the 
mould, one at each side of the turret being filled 
simultaneously. When the mould is filled the 
running metal is stopped off and the turret revolved 
to bring another pair of moulds into position for 
filling, and the operation is repeated. The rate at 
which the turret revolves is determined by the time 
required to allow the metal to set. Thus by the 
time the filled moulds reach the farthest point 
from the run out of the crucible, they can be 
opened and the ingot extracted. 

There are four cold rolling mills adjacent to the 
crucibles, through which the cast ingots of metal 
pass to be broken down to the proper thickness 
before being passed to the stamping machines. 
The type of mill used is shown in Fig. 2. This 
operation is important as the thickness of the 
metal determines the length to which the tubes 
will be extruded when the blanks pass through the 
extruding machine. 

The best class of collapsible tubes are made 
entirely from pure tin, but the cheaper class has 
a lead basis with a coating of tin throughout. In 
the latter case the ingots of lead are rolled down 
to the proper thickness just in the same way as 
the ingots- of tin,-but after the lead has been 
broken down a layer of pure tin of approximately 
0-025in. thickness is rolled into the surface of 
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the lead on both flat sides of the slab, and in the 
extruding process the lead and tin surface are 
extruded simultaneously, resulting in a perfectly 
tin-coated tube. 

In a specialised process of this nature it is highly 
important to follow rigidly a well thought out 
sequence of operations, and to have the operating 
machines and plant lay-out planned on lines that 
will ensure production flowing easily and naturally 
from one operation to another in the prescribed 
sequence. 

It is not by chance therefore that a multiple 
press is found fixed at the end of the rolling mill 











Fic. 4—IMPACT EXTRUDING MACHINE FOR ALUMINIUM CONTAINERS 


table, so that the slabs as they are finished rolled 
pass directly through it, and discs, which approxi- 
mate to the diameter of the finished tube, are 
pressed out, completing the first operation in the 
formation of the tube. 

The discs now pass to a gas-heated muffle 
furnace to be normalised before the extrusion 
process begins, and after normalising they are 
conveyed in special trays to the extruding presses. 

Impact extrusion as adopted here is carried out 
mainly on vertical power presses, which have been 
especially designed for the purpose. The smaller 
size tubes are extruded in pairs, but the large size 
are done singly. Fig. 3 shows the vertical type 
machine with the operator standing in working 
position. The metal discs are held in a convenient 
position on the machine in a steel tray, as shown 
in the engraving, supported at the front of the 
machine, while stands to hold the box in which the 
extruded tubes are placed are seen at either side. 
It will be noted that everything is fixed at the 
right height and within easy reach of the operator, 
thus reducing all physical strain and effort to a 
minimum. This is important because the extru- 
sion operation is carried out at almost incredible 
speed. A woman operator will handle between 
10,000 and 12,000 tubes per day without undue 
fatigue, this being made possible by the fore- 
thought and care that has been exercised in arrang- 
ing facilities for quick handling. 

Another type of impact extruding machine 
installed in this factory is shown in Fig. 4. This 
machine produces aluminium containers, and is 
practically fully automatic, the extruded con- 
tainers being conveyed by chute direct to the box 
on the floor. 

After extrusion, the tubes pass on to the screw- 
ing and sizing machines. A batch of these machines 
and operators is shown in Fig. 5. Here the tops 
of the tubes are screwed to receive the screw-on 
cap, and have the barrel cut to length. All the 
machines are horizontal and automatic, and were 
designed and constructed in the plant department 
of the works. They run very fast and keep pace 
with the blanking and extrusion machines. The 
screw-on cap end is cut with a die, the feed-in 
and screw-out being fully automatic. For cutting 
the barrel to length, circular cutters are used, and 
once the machine is set for cutting a tube to 
exact length, no further adjustment is required 
from the operator. Actually all she has to do is 
to put the tube on and take it off again, and this 
is done at the rate of about 30 per minute. In 
this operation, as in most of the others, there is a 
rhythm of movement on the part of the operator 
that undoubtedly reduces fatigue or nervous strain, 
which to some extent explains why such a high rate 








of production can be achieved and continued over 
long periods. 

Colouring and printing the outside of the tubes 
with the name of the cream with which it will 
eventually be filled is carried out in a separate 
department. Steam-heated drying chambers are 
built on one side of this floor and are fitted with 
large sliding doors to allow for easy access when 
batches of tubes are taken in for drying after the 
printing process is finished, and for removing when 
dried and hardened. A typical view in this depart- 
ment is shown in Fig. 6. It will be seen that the 
printing press is of the rotary type, and has the 


tube mounting head or support carried well to the 
front of the press for ease of manipulation by the 
operator whose only work is to place the tube on 
the outstanding mandrell and to take it off after 
printing. The rotary movement of the tube 
mounting is synchronised with that of the press, 
which ensures continuous operation and perfect 
production. Special trays are provided to hold the 
tubes in an upright position, and spaced to prevent 
contact and disfiguring before the print has dried. 

All the tubes are examined and any semblance 
of burr removed before they are finally capped 
and packed for despatch. A special, but simple 





FiG. 6—TUBE PRINTING MACHINE 


machine, designed and made by the firm, is used 
for screwing the cap on to the tube. It has a fric- 
tion drive which ensures the cap being screwed on 
to just the right tightness for the purpose. This 
small but necessary operation is done very quickly, 
as many as 12,000 caps a day being screwed on 
by one operator. 


MAKING THE CAPS 


Bakelite moulding has a separate department, 
and many devices have been contrived by the firm 
to save time and labour. Most of the presses used 





Fic. 5—SCREWING 





are hydraulically operated, hydraulic power being 
supplied by a Shaw four-throw pump driven by 
a 35 H.P. electric motor and delivering to an 
accumulator with a working pressure of 1 ton per 
square inch. The pumps and accumulator are 
housed inside the moulding shop, quite close to 
the presses, thus obviating long runs of piping to 
convey the hydraulic power. A special feature 
is the electric heating of the mould, which has 
proved to be more economical and certainly more 
satisfactory than the older method of heating by 
steam or gas. The accuracy and fine finish of 
the moulded parts, and there are many millions 





AND SIZING MACHINES 


of them turned out, is evidence of the good work- 
mansnip in the tool-room where the moulds are 
made. Many of the moulded screw caps are used on 
their own collapsible tubes, but in addition, some 
millions more are supplied to the trade in any 
colour or design desired. 


ALUMINIUM FouNDRY 


This firm, though long established, shows no 
sign of decay ; on the contrary, it is still advancing, 
and adding new departments to its business. The 
latest addition to the works is a foundry for 
aluminium alloy castings. The building is in an 
advanced stage, but not finished. The equipment, 
when completed, will rank with the best in the 
country. New methods for producing alloy cast- 
ings to A.I.D. requirements are being tested in an 
experimental foundry which is already in opera- 
tion, and here is installed a crucible with a capa- 
city of 4001b. aluminium. The system adopted 
for heating the crucible is that supplied by the 
Nu-way Heating Plant, Ltd., of Birmingham. 
This is an oil-burning plant and has been found 
satisfactory when burning crude oil of 0-99 g. 
The temperature is governed by the auto-thermal 
control, supplied by Ether, Ltd. 

While improvements in manufacture are con- 
stantly sought, it is pleasant to find that the 
welfare of the employees has not been overlooked. 
Canteen and rest-room facilities are provided, and 
also playing fields for the sports club—all tending 
to foster that feeling of fraternity and goodwill 
that is always helpful in any branch of industry. 

(To be continued) 








ARRESTED MALLEABLISED STEEL.—According to the 
Iron Age, savings in production costs and in many cases a 
marked improvement in the quality of the product are 
obtainable with a metal known as ‘‘ Ar Ma Steel”? or 
arrested malleablised steel, now being produced in the 
United States. It is described as a duplexed cupola 
electric furnace material produced under exacting control. 
The metal charge consists of 45 per cent. high-quality 
steel scrap, 11 per cent. silvery pig iron, and the balance 
gates and sprues. It is tapped from an electric furnace 
at 2850 deg. Fah. after being refined and superheated. 
The analysis is :—Carbon, 2-65 to 2-75 per cent.; silicon, 
1-25 to 1-35; mangangese, 0-38 to 0-42; sulphur, 3:15; 
and phosphorus, 0-05 per cent. The product is originally 
cast white and is then heat treated so that the graphitisa- 
tion is terminated at such a point as to allow sufficient 
combined carbon to remain to affect definitely the pro- 
perties. The matrix can be controlled to contain com- 
bined carbon from very low percentages up to the eutectoid 
composition of about 0-65 per cent. As the matrices differ 
so do the properties of the steel, the higher percentage of 
combined carbon producing the stronger, harder, less 
ductile, and more difficult product to machine. 
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Reconstruction 


Tunnel, 


4 se Kingdom of Nepal marches with North- 
East India for a distance of over 500 miles. 
It contains between 5,000,000 and 6,000,000 
inhabitants. Entry into the country is rigidly 
restricted and apart from an occasional distin- 
guished visitor, only the few Europeans who have 
official relations with the State are admitted. 














“Tre Enoineer” 


MAP OF PART OF NEPAL 

Connection with British India is maintained by a 
narrow-gauge railway, 25 miles long, from Raxaul 
on the Bengal North-Western Railway, to Amlek- 
gange, and thence for a further 25 miles by a motor 
road to Bhimphedi. From the latter place goods 
are conveyed by a ropeway over two ranges of 
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of the Churia 
Nepal 


It is about 15 miles in diameter and is surrounded 
by a circle of hills, of which the highest peaks rise 
above 9000ft. 

For the first 6 miles from Amlekgange the motor 
road winds up shallow valleys to the Churia Ridge. 
It crosses this ridge, at a height of about 2500ft. 
above sea level, through a tunnel about 1200ft. 
long, and then descends gradually into the Rapti 
Valley. The tunnel was constructed in 1926. Its 








All the heavy traffic between Nepal and British 
India has to go through the tunnel, and is carried 
between Amlekgange and Bhimphedi by a fleet of 
lorries. It is important that this traffic should not 
be interrupted for more than a few hours at a time, 
and therefore no temporary shoring or centering 
in the tunnel that would encroach on the carriage- 
way could be permitted. The clearance provided 
between the loaded lorries and the original tunnel 
was very small, and could not be reduced. The 
working season is very short, being restricted to the 
period between the end of December and the middle 
of March, by which time the local water supply 
practically fails altogether. These factors had a 
determining influence on the scheme of recon- 
struction adopted. It was decided to leave the 
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MOTOR ROAD BETWEEN AMLEKGANGE AND CHURIA 


cross section is shown in one of the accompanying 
engravings. It was designed to take a single line 
of motor lorry traffic. It was lined with sal timber, 


which commenced to rot after it had been in 
position for a few years, and a number of the side 
posts and head beams, as well as practically all the 
side boards have had to be replaced. 


The condition 
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ORIGINAL AND RECONSTRUCTED TUNNEL 


mountains to a point about 9 miles from Katmandu, 
from which a metalled road leads to the capital. 
Travellers must cross the ranges, the summits of 
which are about 8000ft. above sea level, by the 
mountain tracks which lead from Bhimphedi into 
the Katmandu basin. The level of the floor of this 
basin is between 4000ft. and 5000ft. above sea level. 





of the tunnel became a source of anxiety to the 
Nepal Government, and the question of its improve- 
ment was referred to their consulting engineers, 
Messrs. Williams, Temple and Bartholomew of 
Westminster. The works described in this article 
were designed by that firm and are being carried 
out under their supervision. 





timber lining in, supplement it by reinforced con- 
crete panels at the sides, and construct a reinforced 
concrete roof. In order to allow sufficient head- 
room it was necessary to lower the floor. The width 
of the tunnel has also been slightly increased. The 
reinforced concrete lining, as designed, is amply 
strong enough to withstand any stresses produced 
by external earth pressure, and hence the timber 
can be allowed to decay without any danger to the 
stability of the tunnel. 

The first operation was to excavate narrow 
trenches at the sides between the posts. Round 
steel reinforcing bars, 3in. diameter, were fixed 








SouTH ENTRANCE TO ORIGINAL TUNNEL 


vertically in position, laggings were attached tem- 
porarily to the posts, the panels were concreted 
up to the springing of the arch, and the top of the 
concrete was brought over to form ike skew backs 
for the arch ribs. The floor was then excavated 
and the concrete formed to the shape shown. The 
kerbs keep the lorries in the centre of the tunnel 
and prevent any collision with the lining. Steel 
troughs, 12in. wide and 3}in. deep, were placed on 
the concrete in order to carry the traffic over it 
whilst it was green. The soffit of the arch was 
formed of precast reinforced concrete ribs fixed 
between the skew backs. Notches were cut in the 
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vertical posts to take these ribs. When the ribs 
were in position the cross reinforcements were 
fixed and the concrete filling put in up to the under- 
side of the wooden beams. The protruding portions 
of the timber side posts were dressed off so as to be 
flush with the concrete in the panels, a light rein- 
forcement was attached to the posts and the sides 
covered with gunite, 2in. thick. The minimum 
width of the tunnel after lining was 8ft. 4in., as 
against 8ft. before lining. The height of the tunnel 
was increased from 10ft. to 10ft. 5in. 

Previously to the reconstruction foot passengers 
could take refuge between the posts from passing 
lorries, but after the lining had been put in this 
was no longer possible, and therefore refuges were 
constructed alternately on each side at intervals 
of 25ft. For this purpose the wooden posts on 
each side of the refuges were replaced by precast 
reinforced concrete posts. Reinforced concrete 





recesses were then formed 6ft. high, lft. 10in. 
wide and Ift. 3in. deep. The details are shown on 
the drawing. 

The reconstruction work was begun at the 
beginning of this year, and when it was suspended 
in March the sidewalls and floor had been com- 
pleted for the whole length of the tunnel, and 
several hundred feet of arch were finished. The 
remainder of the work will be done during next 
cold weather. 

The Hindusthan Engineering and Construction 
Company were the contractors for the work. 
Unskilled labour was performed by a Company of 
Nepal sappers and miners. Mr. 8. N. Mittra was 
Messrs. Williams, Temple and Bartholomew’s 
resident engineer. The work was carried out under 
the control of Brigadier-Colonel Daly Jung Thapa, 
Assistant Director, Roads Department, on behalf 
of the Nepal Government. 








Industrial Management a Hundred 


Years 


T,HE name of Charles Babbage is, in the public 

mind, associated almost exclusively with 
the calculating machines upon which he spent 
the greater part of his life. Babbage had, however, 
other claims to distinction. His criticisms of 
the Royal Society (in a volume on ‘ The Decline 
of Science in England”) led to the formation 
of the British Association. He was one of the 
founders of the Royal Statistical Society, and 
he appears to have been one of the first to give 
a connected account of the problems of industrial 
management. : 

In 1832, after his knowledge of British engi- 
neering methods had been supplemented by a 
year of study among the workshops and factories 
of the Continent, he published a treatise on 
‘The Economy of Machinery and Manufactures.” 
[t passed through several editions and was included 
in the “ Encyclopedia of Arts, Manufactures and 
Machinery ” compiled mainly by Peter Barlow, 
F.R.S., Professor at the Royal Military Academy, 
Woolwich, and published in 1848 by Griffin 
and Co. 

At this period, when industry was making 
rapid progress under steam power and the develop- 
ment of railways and steam navigation, there 
was no lack of works on general economics 
or on technical subjects. Babbage, however, 
struck out a novel line in attempting to build a 
bridge between the two. He sought to define 
the principles upon which the industrialist, 
applying sound economic methods and the latest 
technical improvements, should organise pro- 
duction so as to secure the maximum of efficiency 
and stability. In other words, he tried to outline 
a science of industrial management. Following 
a survey of technical achievement he observed, 
in a sentence which has a curiously modern ring : 
“The economical principles which regulate the 
application of Machinery, and which govern the 
interior of all our great factories, are quite as 
essential to the prosperity of a great commercial 
Country, as are those Mechanical ones the operation 
of which we have attempted to illustrate in the 
preceding Chapter.” 

Being a mathematician, Babbage set out 
these principles in systematic fashion. Dealing 
first with the division of labour he noted that 
while this subject had been discussed by writers 
on political economy the relative importance of 
the principles underlying it had not in all cases 
been estimated with sufficient precision. Or, as 
one would now say, they had not been analysed 
from the management point of view. In his 
estimation the chief advantages of division of 
labour were : 


(1) Less time in learning a single process 
than a whole art. 

(2) Less material spoiled in learning. 

(3) Less time is lost in changing from one 
occupation to another. 

(4) Skill is acquired by repetition of the same 
process. 

Here Babbage closely followed Adam Smith, 
but he developed the fourth advantage in a special 
direction, pointing out that if the whole of the 
work involved in a certain process were executed 
by one workman, “that person must possess 
sufficient skill to perform the most difficult, 





Ago 


and sufficient strength to execute the most 
laborious, of the operations into which the Art 
is divided.” This principle of the efficient sub- 
division of labour, although scientifically sound, 
has yet to be put into general application. Many 
so-called skilled crafts include a_ substantial 
proportion of unskilled or only partly skilled 
labour—a state of affairs which may be traced 
to the fact that trade unions were founded and 
continue to operate on a craft basis. As Major 
Urwick points out in his Report on the Develop- 
ment of Scientific Management in Great Britain, 
the fundamental difference between Babbage’s 
ideal and that of the trade unions “ underlies 
the opposition of trade unions organised on a 
craft basis to careful work analysis, and, under 
the title of ‘dilution,’ is at the moment an 
important public issue in Great Britain.” 

Division of labour, Babbage realised, could be 
applied with equal advantage to mental processes. 
It enabled us to ‘avoid employing any part of 
the time of a man who can get eight or ten shillings 
a day by his skill in tempering needles in turning 
a wheel which can be done for sixpence a day, 
and we equally avoid the loss of employing the 
valuable time of an accomplished Mathematician 
in the lowest processes of Arithmetic.” The 
inspiration of his calculating machines was, 
in fact, the hope of economising mental energy 
by using machines to perform routine operations 
in accountancy. 

The mathematical touch was shown again in 
his treatment of the economical size of factories. 
Given the number of processes into which it is 
most advantageous to divide production, and 
the number of individuals to be employed, it 
followed that “all other Manufactories which 
do not employ a direct multiple of this number, 
will produce the article at a greater cost.”’ Hence 
the tendency for the size of factories to increase. 
Economy in the internal transport of material 
was also mentioned as an ancillary advantage 
of a single large factory over several small ones. 

After discussing the economics of production 
with power-driven plant—the greatly increased 
profit resulting from extended hours of operation, 
the high speed of machinery, and the possibility 
of grouping several machines under the super- 
vision of one man—Babbage emphasised the 
importance of the accountant in the industrial 
scheme. His schedule of the accountant’s duties, 
however, reads rather strangely to-day. This 
official’s job was first of all to pay the workmen 
and see they arrived at the stated times; he had 
also to be in communcation with the agents 
who purchased raw materials and with those 
who sold the manufactured article. Apparently, 
therefore, he had to be something of 4 works 
manager and a sales manager as well as an 
accountant. 

It is not surprising to find that the problem 
of devising a satisfactory basis of wages gave even 
the ingenious Babbage a good deal of trouble. 
He dwelt on the great importance of arranging 
payments so that each should receive advantage 
from the success of the whole and that “the 
profits of individuals should advance as the 
factory itself produced profit, without the necessity 
of making any change in the wages agreed upon.” 
This, he realised, was not easy to effect. He 





favoured the premium system and gave particulars 
of the special “contracting” arrangement in 
force among Cornish miners whereby the miners 
were paid according to the richness of the vein 
and the quantity of metal extracted from it. 
He also mentions, apparently with approval, a 
case in which a small gratuity, in the form of 
a pint of ale, was paid by the master to workmen 
who showed special skill or effected economies 
in material. But from this section of his treatise 
it is evident that Babbage, were he to return to 
industrial England, would not be surprised to 
find that industrial copartnership operates in a 
very limited field and that the problem he only 
half solved in his own mind is still under discussion. 

The superiority of the large factory over the 
small one was, in Babbage’s view, paralleled by 
the advantages of what he calls “‘ great capitals.” 
Manufacturers with ample resources were able 
to send persons great distances to discover supplies 
of raw materials. They could also afford to set 
up factories to employ the by-products of their 
primary processes. A less direct benefit, though 
hardly a less important one, resulted from the 
change in sales methods which followed the 
substitution of a limited number of large makers 
for a multitude of small producers. The cottage 
industries of the early nineteenth century used 
to sell their produce to middlemen who supplied 
the merchants—a system which effectively con- 
fused the responsibility for inferior goods. On 
the other hand, “the merchant, in dealing with 
the great Manufacturer, is saved from the expense 
of verification by his confidence that the loss, 
or even the impeachment of the merchant's 
character, would be attended with greater 
pecuniary detriment to him than any profit 
upon a single transaction could compensate.” 

After discussing the best economic position 
of factories (governed in those days mainly by 
the cheap transport afforded by rivers and canals) 
and the conditions controlling the profitable 
application of machinery (the existence of an 
adequate demand, the need for accuracy, and 
the time factor) Babbage puts inventors like 
himself in a much lower category than the adminis- 
trators who select and develop inventions for 
profitable production. ‘‘ The invention of new 
contrivances,” he says bluntly, “ by no means 
requires talents of the highest order,’’ and “ the 
great merit and the great success of those who 
have succeeded in such affairs, has arisen from, 
and was almost entirely due to, the unremitted 
perseverance with which they concentrated upon 
the successful Machine the skill and knowledge 
which years of study had matured.” 

In Babbage’s view, the skill and knowledge 
demanded for successful industrial enterprise 
were not intuitive or empirical; they must be 
scientific in character, based on exact knowledge 
systematically collated and analysed. He clearly 
foresaw the need for the precise and full statistical 
information which the modern industrial adminis- 
trator regards as the basis of his operations. 
Dealing with the design and trial of improvements 
in machinery he said: “‘ Whenever the new, or 
improved Machine is intended to become the 
basis of a Manufacture, it is essentially requisite 
that the whole expense of producing the article 
by its means should be fully considered before 
its construction is undertaken.” He also dealt 
very thoroughly with the problems of deprecia- 
tion and obsolescence, and he stressed the necessity 
of recording the output of machines and generally 
of keeping full statistical records of labour and 
other costs. Towards the end of his treatise he 
launches a panegyric on the science which “ is 
now preparing its fetters for the minutest atoms 
which Nature has created: already it has nearly 
chained the ethereal fluid [electricity] and bound 
in one harmonious system all the intricate and 
splendid phenomena of Light.” This science is 
Calculation, “which becomes continually more 
necessary at each step of our progress, and which 
must ultimately govern the whole of the applica- 
tions of Science to the Arts of life.” 

In still another direction Babbage was ahead 
of his time. He was a vigorous advocate of 
standardisation. ‘‘ The circumstance,” he wrote, 
“ of restricting the articles produced in a Manufac- 
tory to certain sizes, is attended with an economical 
effect. This arises from the smaller number of tools 
required in making them, as well as from less 
frequent change in the adjustment of those tools.” 
The only example of standardisation, however, 
which he appears to be able to adduce is drawn 
from the Navy, where the ships were divided 
into certain classes, each with standard rigging. 

On the broader aspects of industrial organisation 
Babbage had a good deal to say, at least, in 
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relation to combinations among the masters and 
men: ‘The effects arising from combinations 
either amongst the master Manufacturers, or 
amongst the men, are almost always injurious 
to the Public, and are generally so to the parties 
themselves.” On the other hand, he admitted 
that there were numerous instances where, although 
a combination produced a momentary increase 
in price, the public were ultimately gainers from 
a permanent reduction. Joint associations of 
masters and men (which, by the way, we are apt 
to regard as a modern development) met with 
his unqualified approval. The two parties could 
agree upon rules to be observed by both and could 
estimate the proportionate value of various 
kinds of work “in order that time may be saved, 
and disputes between them may be prevented.” 
Another advantage was even more after the heart 
of the enthusiast for statistics; “They may also 
be most usefully employed in acquiring accurate 
information of the number of operatives working 
in the various departments of any Manufacture, 
their rate of wages, the number of Machines 
in use among them, and other statistical details.” 
Such information would, he urged, be extremely 
valuable to the parties immediately concerned and 
would assist them in approaching the Government 
for aid and for legislative enactments. 

Strikes he regarded as almost invariably detri- 
mental to the interests of the workers, and he 
mentions cases where strikes for big advances 
in wages led the masters to introduce improve- 
ments which made the workers worse off: “‘ If, 
therefore, the workmen had combined for only a 
small advance in wages, they would, in all pro- 
bability, have been successful, and the Public 
would have been deprived for many years of the 
invention to which these combinations gave rise.” 
On the employers’ side, the fear of strikes destroyed 
security and impelled them to raise prices to cover 
the risk. Further, large stocks of materials were 
accumulated against contingencies; one case 
was mentioned where a factory kept six months’ 
supply of coal (costing £10,000) in stock. All these 
factors, of course, reacted upon the workers as 
well as the employers. 

It is idle, perhaps, to speculate upon the modifica- 
tions which might have been effected in our 
industrial history if Babbage’s scientific approach 
to the problems of industrial management had 
been general instead of exceptional. But it is 
not idle to suggest that his treatise, conditioned 
as it is by contemporary circumstances, might be 
read with advantage by some industrialists to-day. 
Industrial management, it is true, has developed 
into a recognised branch of study, but its develop- 
ment is very recent and the recognition is still 
far from universal. Its position is provided with 
a humorous parallel by another interest of the 
versatile and restless Babbage. During the later 
years of his life he was conspicuous for his cam- 
paign against noise, chiefly in the form of the 
ubiquitous barrel organ which, he declared, 
deprived him of one-fourth of his working time. 
To-day we have the Anti-Noise League in action— 
and an increasing multiplicity of noises. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


NORTH AMERICAN AND ENGLISH 
LOCOMOTIVE EXPERIENCES 

Sir,—-I would like to add my tributes to the series 
of articles by Mr. Livesay, but I feel that most of the 
correspondents who have also been moved to write 
to you in the matter have missed the point of the 
articles, which surely was to compare the performance 
of different schools of locomotive design and to study 
the operation of the locomotives in general. 

Mr. Livesay’s plea for boilers of adequate pro- 
portions, which is a vital matter, appears to only 
arouse the reaction that it was not really due to any 
merit of Mr. Ivatt that big boilers were successfully 
used on the East Coast lines, and anyway small- 
boilered engines have done very well. 

Similarly the desirability of a large fire-box volume 
and grate area merely seems to be taken as an insult 
to the line which does not employ them ; surely some 
notice might be taken of his comments on the com- 
parative disregard in England of the comfort of the 
locomotive crew instead of criticising the fact that 
the timekeeping was not carried out to split seconds. 
The general information of the run is of far more value 
to the engineer than pedantic accuracy of timing. 
Timed runs are common in the railway journals ; runs 





as commented on by Mr. Livesay are, unhappily, very 
rare, 

[ am looking forward very much to the series of 
runs promised on Continental locomotives, and where 
the Chapelon engines are concerned I hope no one will 
write to say that the success of the conversions is only 
due to the badness of the original design. I very 
much hope that Mr. Livesay will sample some engines 
with cam-operated gears. I suggest that the loco- 
motive will never give of its best till it is fitted with a 
satisfactory cam-operated poppet valve gear. Such 
gears are very successful in many countries, and 
English practice cannot be quoted against them in 
view of the three-quarters of a century that was 
necessary before the Walschaerts gear had its merits 
recognised. The importance of cut-off is recognised, 
but the maximum use of the steam cannot be obtained 
with link motions. 

One flaw in many good engines is that they only 
respond to real artists; the commercial machine 
must be satisfactory in the hands of the ordinary 
mortal, 

I suggest that the following are cardinal points in 
the general design of the steam locomotive if it is to 
maintain the position for which the functioning of the 
forces of Nature destined it :— 

1. Ample boiler capacity. 
. Ample grate area. 
. Generous fire-box volume. 
. Generous superheater area. 
. Proper front end design (e.g., steam pipes and 
passages, exhaust pipes and passages, and blast 
pipe above all). 

6. Cam-operated poppet valve gears with infi- 
nitely variable cut-off. 

7. Proper accommodation for the crew. 
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It is realised that the locomotive is such a complex 
machine that engines which are examples of bad 
design can be very satisfactory in service, but this 
does not alter the importance of the above funda- 
mentals, JOHN COLTMAN, 

M.A. (Cantab.), A.M.I. Mech. E., V.D.I., &ce. 

Portarlington, Leix, May 25th. 


ROTARY ENGINES AND PUMPS 


Str,—With reference to the articles in THE ENer- 
NEER re Rotary Engines and Pumps, I enclose a 
photograph for your inspection of a blower driven 

















STEAM -DRIVEN ROOTS BLOWER 


by two connecting-rods and crank pins, as mentioned 
by Mr. Geoffrey K. King in his letter in the issue of 
May 26th. 

E also enclose a photograph of a Roots blower, 
apparently driven at both ends by the same method 
(not reproduced). 

The first type I have seen and helped to erect, but 
the other is before my time in the works, and I cannot 
say what happened to it. 

I have also some photographs of Roots type pumps, 
which operated successfully for years at the bottom 
of a coal mine. 

K. A. G. SAMUELSON. 

London, June 5th. 


Sir,——Your articles must have involved an immense 
labour of historical research, and I can contribute a 





small scrap to it. At least one engine, smaller than 
those mentioned, was constructed by Mr. Tower. 

Mr. B. Tower’s father was a retired clergyman 
living in Folkestone, and assisted my own father with 
the service of an outlying attached parish, which 
was how I came to know him (Tower, senior). I 
well remember as a boy his telling my father about 
an invention his son had made of an engine of a 
globular form, and remarking that “it was the size 
of an orange, and gave 8 (eight) horse-power.” 

On reading your description, one can only be 
struck with the two ideas, that the work of the 
draughtsman in producing dimensioned drawings 
intelligible to a workman and the cleverness of the 
shop staff in machining such parts on the tools 
then available, was at least equal to the inventor’s 
cleverness. 

Rigidity of machine tools as now understood was 
then unknown, and for years later, and one has pain- 
ful memories of the aggravating ‘“‘ jump ” of a lathe 
tool passing over interruptions in the piece of work, 
and spherical segments at that. 

Gro. T. PARDOE. 


Littlehampton, June 2nd. 








Sixty Years Ago 





THe WRECK OF THE TROOPSHIP “CLYDE” 


From the pen of one of the engineers of the troop 
ship “Clyde” we printed in our issue of June 6th, 
1879, an account of the incidents attending the wreck 
of the vessel while carrying troops from Cape Town 
to Natal. The ship left Cape Town at 6 p.m. on 
April 2nd in calm weather. Knowing the danger 
of the coast the captain remained on the bridge 
throughout the night. The watch was changed at 
4 a.m. on the 8rd. Land was visible to port and 
Cape L’Agulhas ought to have been in sight. 
Suddenly, in the gloom, a black mass loomed ahead, 
there was a slight bump, a grating and sliding noise, 
and then the ship became immovable. She had 
struck a reef on a falling tide. All hands were at 
once roused, the assembly bugle sounded, and the 
soldiers fell in by companies on the deck motionless, 
the guard at their posts with fixed bayonets. When 
dawn came it was seen that the main land lay to 
port and ahead, while to starboard a mile and a half 
away was Dyers Island. The whole coast was 
fringed with reefs and rocks with the sea breaking 
over them in clouds of spray. The pumps were set 
to work, but when soundings were taken it was found 
that water was gaining on them. It was decided to 
lower the boats and get the soldiers ashore. One of 
boats was despatched to Simon’s Bay for assistance, 
while the others rowed to and fro between the ship 
and the shore with the troops. When all except the 
guard numbering forty and the officers and crew 
of the ship numbering fifty-three had been got 
safely away, one of the boats was sent off with the 
officers’ baggage, a proceeding which evoked protests 
from the remaining soldiers. Then four horses which 
were on board were brought up and an endeavour 
was made to induce them to swim ashore. The first 
horse became frightened and swam straight out to 
sea. Two of the boats were ordered to go in pursuit 
while a third proceeded to tow a second horse ashore. 
The remaining five boats were well away from the 
ship when it was realised that the rising tide was 
lifting her off the reef and that at any moment she 
might slip back into deep water and founder. 
Suddenly she gave a lurch and settled down 15in. or 
16in. The captain gave the order “ Every man for 
himself.” Everything that would float was torn 
up and cast overboard, a light raft was quickly made, 
and many of the soldiers and the crew jumped into 
the water. Others climbed into the rigging, and 
hoisting distress signals and firing revolvers 
endeavoured to attract the attention of the distant 
boats. They returned in time to rescue all who 
had remained with the ship. By the evening the 
soldiers and the crew were safely encamped ashore 
round a small cattle pool. Next morning, when they 
awoke, only the top of the funnel and the masts of 
the ‘‘ Clyde ” were visible above water. At 9.30 a.m. 
a sail was sighted and fires were kindled to attract 
her attention. She proved to be the troopship 
“Tamar,” which had received news of the wreck 
from the boat sent back for assistance. By the 
evening all had been safely re-embarked and were 
on their way back to Simon’s Bay. 








Atuminium Usep For Power Disrrisution.—The 
quantity of aluminium used by electric light and power 
companies in the United States of America in 1938 was 
nearly 2} times the quantity used in 1934, while in the same 
period the consumption of copper for electricity increased 
by 72 per cent., and of lead by 42 per cent. This fact is 
disclosed by the Aluminium Information Bureau in review- 
ing the recently published report of the American Bureau 
of Metal Statistics. The transmission and distribution of 
electricity in America required 8600 tons of aluminium in 
1938, and it is pointed out that 1 ton of aluminium is 
equivalent to about 2 tons of copper for this purpose. 
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Galway Harbour Development 
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rte port of Galway is situated about midway 
down the western side of Ireland, at the north- 
east corner of Galway Bay—Fig. 1. It lies near 
the junction of Lough Atalia and the River Corrib, 
which flow into the bay from the north. The 
accommodation which existed prior to the beginning 
of the present works is shown in Fig. 2. There 
were two enclosed docks, the Commercial Dock, 
with an area of about 5} acres, an entrance about 
48ft. 4in. in width, and a cill level only 2ft. 9in. 
below O.D., which is approximately at L.W.O.S.T., 
or about 15ft. below high water of neap tides ; 
and the Dun Aengus Dock, which had a separate 
and deeper entrance, but which was in a more 
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Fic. 1—-MAP OF GALWAY BAY 


or less derelict condition. The possibilities 
of the port were reduced by a shallow approach 
channel only passable near times of high 
water. For some years now Atlantic liners have 
made Galway a port of call. They lie out in Galway 
Bay and are served by tenders from the harbour. 
As the tender has only been able to leave or enter 
at or about high water, sometimes, when the tide 
has been missed, it has had to cruise around the 
bay in stormy weather before reaching the quay. 
During the last ten years the average number of 
Transatlantic liners calling at Galway has been 
fifty-seven, but during the present year as many 
as ninety are expected. During the last five years 





about 8000 passengers per annum have passed 
through Galway. 


As long ago as 1914 a scheme of improvement was 
prepared by the late Sir John Griffith, but, mainly 
as a result of the war, no definite steps were taken 
until after the passing of the Galway Harbour 
Act of 1935, by which the Harbour Commissioners 
were reconstituted and powers obtained for works 
to be carried out in two stages, at a total estimated 
cost of £400,000. 

Under the scheme now nearing completion 
vessels 350ft. long and with a draught of 22ft. will 
be able to enter Dun Aengus Dock at’neap tides. - 


Pre-cast Coping 





water is the same as that in the approach channel. 

This first stage of the work, estimated to cost 
about £200,000, was begun in October, 1937, and 
is now approaching completion. The contract 
was let to Associated Contractors (Ireland), the 
constituent members of which are Société des 
Grand Travaux de Marseilles, Enterprise Fougerolle 
pour l’Etranger, and Société Generale d’Enter- 
prises, the necessary rock breaking and dredging 
was sub-let to Ackermans and Van Haaren, of 
Antwerp, and the construction of the new 
dock gates to Les Ateliers Metallurgiques, of 
Nivelles, Belgium. About 40,000 cubic yards of 
rock are being broken by an 18-ton Lobnitz rock 
breaker, and subsequently dredged and removed 
to sea. The rock is very hard, and difficulties 
have been encountered in breaking it. This 
rocky barrier has been the bar in the past to the 
progress of Galway as a port. As a result of its 
removal, together with about 350,000 cubic yards 
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FIG. 5—SECTION 


The work to be completed under the first stage 
is shown in Fig. 3. It consists of the deepening of 
the approach channel to 12ft. below O.D. over a 
bottom width of 260ft., and the widening of the 
entrance passage of Dun Aengus Dock to 65ft., 
with the cill at the same depth as the approach 
channel; and the construction of a pier, 53ft. 
wide, outside the entrance, with a Customs shed, 
250ft. long and 30ft. wide thereon. A lay-by for 
the use of tenders and other small craft is arranged 
on the landward side of the pier, and the depth of 
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THROUGH PIER 


of soft material in the outer reaches of the 
approach channel, the tenders serving Atlantic 
liners in the bay will be able to berth at all states 
of the tide, and an improved service to America 
will therefore be made possible. 

The pier, the construction of which has only 
just been begun, will be made of pre-cast concrete 
blocks weighing 50 tons apiece. A section through 
it is reproduced in Fig. 5. The space between the 
concrete blocks forming the walls of the pier will 
be filled in with rubble, &c. All the 50-ton blocks 
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FIGS. 2, 3, AND 4—ORIGINAL ARRANGEMENT AND STAGES OF DEVELOPMENT OF GALWAY HARBOUR 
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have already been made and the contractors have 
made use of them in the construction of the coffer- 
D EV ELOPMENT OF GALWAY HARBOUR dam that was necessary to exclude the water during 
the work of increasing the width of the Dun Aengus 
Dock entrance. 

In the widening of the dock entrance the work 
has required to be carried out with great care 
because no very definite information was avail- 
able relative to the precise construction of the 
original structure. Sections through the cofferdam 
are reproduced in Fig. 9, showing how use was made 
of the 50-ton concrete blocks in its construction. 
The dock gates are of steel of the flotation type, 
and are to be opened and closed by rams, for which 
oil under pressure will be obtained from a Vickers 
“'V.8.G.” pump driven by an electric motor. In 
case of temporary failure of electricity there is a 
standby petrol engine and the gates will also be 
operable by hand. The gates are designed to be 
held closed by timber-framed strut gates during 
stormy weather. 

The second stage in the improvement of the 
harbour has not yet been begun. It will consist, 
as shown in Fig. 4, of the joining up of Dun Aengus 
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FIG. 9—SECTIONS THROUGH COFFERDAM 


Dock with Commercial Dock and the dredging of 
the latter to the same depth. The existing entrance 
to the latter dock will be closed by damming up 
to the cope level and an access road to the central 
quay will be made over the top. 

The Harbour Board appointed the late Sir John 
Griffith, M.A., M.Inst.C.E., and Sir Cyril Kirk- 
patrick, M. Inst. C.E., as consulting engineers, 
working in association with Mr. W. N. Binns, B.E., 
Harbour Engineer at Galway, and the late Mr. 
M. J. Kennedy, B.A., B.E., M. Inst. C.E.I., County P 
Surveyor of the County of Galway Western Division. 
Mr. C. N. MacLeod, B.E., B.Se., A.M. Inst. C.E.L., 
was appointed resident engineer. 

A number of accompanying half-tone engravings 
illustrate the Dun Aengus Dock and the con- 
struction of the cofferdam around its entrance. 
The dredger and rock breaker are to be seen in one 
: of them, and another shows the interior of the 
} cofferdam, and the start on dismantling the 
FIG. 7—-50-TON PRE-CAST BLOCKS FOR PIER entrance wall of the dock. 


























The Loss of the “ Thetis” 


H.M.S. “ THEetTis”’ is the second submarine of the 
‘“* Triton ” class to be completed, the name ship, the 
“Triton,” being completed by Vickers-Armstrongs 
last year. She has a designed displacement of 
1090-1575 tons and her dimensions are 265ft. by 
264ft. by 12ft. She has a complement of fifty-three 
officers and men, and her armament comprises one 
4in. gun and six 2lin. torpedo tubes. Her speeds are 
15:25/9 knots. She is known officially as a “ patrol 
submarine ” for general service and a feature of her 
design is the return to moderate dimensions. The 
average cost of the class is just under £350,000. The 
‘“‘ Thetis’? was lost with nearly a hundred men in 
Liverpool Bay on June Ist, and on June 5th the 
Prime Minister made the following statement in the 
House of Commons. 





On June Ist his Majesty’s submarine “ Thetis,” a 
vessel built by Cammell Laird, Ltd., was carrying out 
“acceptance trials”* in Liverpool Bay. She was 
accompanied by a tug belonging to the firm and 
carrying a naval submarine officer. There were on 
board a full complement of naval personnel under the 
command of Lieut.-Commander Bolus. Captain 














* The trials were in fact ‘“‘repeat-diving trials,’’. not actual 
“* acceptance trials.’-—Eb. THE E. 


FIG. 8—VIEW WITHIN COFFERDAM AT ENTRANCE TO LOCK 
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Oram, commanding the flotilla, and Engineer- 
Captain Jackson, the engineer on the staff of Rear- 
Admiral Submarines, were also on board, together 
with a party of Admiralty officers and certain con- 
tractor’s personnel who are normally carried during 
such acceptance trials. Four other naval officers were 
on board to gain experience in the handling of a sub- 
marine of similar class to their own, now completing 
by the same firm. The presence of this additional 
personnel in no way contributed to the sinking of the 
submarine. 

At 1.40 p.m. the “ Thetis ” dived for three hours, 
reporting to Rear-Admiral (Submarines) that she 
was doing so. She failed, however, to reappear at the 
appointed time, and it is evident that an accident 
occurred while the vessel was submerged. 

So far as can be ascertained, the sinking of the 
“Thetis” was caused by the flooding of the two 
forward compartments through one of the bow tor- 
pedo tubes. Whilst adjusting trim afterdiving, the rear 
door of one of these tubes became open, or was opened, 
for reasons which cannot yet be fully explained. The 
men in escaping from the compartment were unable 
in the time available to close the first water- 
tight door behind them, but the flooding was restricted 
to the second compartment. The main ballast tanks 
were immediately emptied by means of compressed 
air, with the intention of bringing the submarine to 
the surface, but she continued to dive and took an 
angle of about 35 deg. by the bow, hitting the bottom 
in about 130ft. ‘‘ Thetis” slowly came to rest on 
the bottom on an even keel. The impact on the 
bottom destroyed the submarine signalling apparatus, 
and the ship was therefore unable to communicate 
with the surface vessels. The marker buoys were 
released from the vessel and smoke floats were sent 
up, but these were not observed by the escorting tug, 
which by that time had moved some distance from 
the spot following the expected course of the sub- 
marine submerged. 

With a view to facilitating the escape of the 
personnel all possible measures were taken by the 
crew to'lighten the submarine and the stern came to 
the surface by daylight on June 2nd. ‘ Thetis” had 
been due to surface at 4.40 p.m. on Thursday, June Ist. 
The Rear-Admiral (Submarines), at Portsmouth, 
asked the Admiralty for news at 5.15 p.m., but a 
negative reply was given. The Commander-in-Chief, 
Plymouth, under whose command subsequent opera- 
tions fell, was informed that ‘‘ Thetis” had failed to 
surface. At 6.20 p.m. Commander-in-Chief, Ply- 
mouth, put into operation the pre-arranged procedure 
for dealing with such an emergency, and the follow- 
ing vessels were despatched and proceeded at maxi- 
mum speed to the scene of the accident :— 

His Majesty’s ship ‘“‘ Brazen” of the Plymouth 
Command. 

Eight destroyers of the 6th Destroyer Flotilla. 

Six minesweepers of the Ist Minesweeping Flotilla. 

Two submarines of the 2nd Flotilla, Home Fleet. 

His Majesty’s ship “ Tedworth.” 

Concurrently the Admiralty had been in touch with 
the Air Ministry, in consequence of which a search 
by aircraft was ordered. At 9.20 259 Squadron of 
the Royal Air Force sighted the marker buoy which 
the submarine had released. 

His Majesty’s ship “Brazen” arrived in the 
vicinity at 9.6 p.m. and began to search for the missing 
submarine. On receiving news of a buoy, which 
appeared to be an indicator buoy, having been sighted 
by aircraft, she made her course accordingly and con- 
tinued to search throughout the night. At 7.54 a.m. 
on June 2nd she reported that she had located the 
submarine with her stern 18ft. out of the water. On 
the previous evening the Admiralty and Commander- 
in-Chief, Plymouth, had been in touch with the 
Liverpool Salvage Company, Messrs. Cammell Laird 
and the Mersey Harbour Board with a view to arrang- 
ing for all necessary appliances to be taken to the 
scene as quickly as possible in case these should be 
required. 

Shortly after the ‘‘ Brazen” had located the sub- 
marine and had indicated her presence by sound 
signals the first two survivors came to the surface by 
means of Davis life-saving apparatus through thespecial 
eseape hatch provided. One of these was Captain 
Oram, who with very great gallantry took upon him- 
self, before it was known that the submarine had been 
located, an escape from the submarine under con- 
ditions which were realised to be most dangerous, in 
order to direct operations. He reported that con- 
ditions in the submarine were becoming bad, although 
all aboard were still alive. At 9.54 a.m. two more 
men made their escape from the submarine. At 
10.30 a.m. the Sixth Destroyer Flotilla arrived and her 
captain assumed command of the situation. 

Since the discovery of the submarine an excep- 
tionally strong spring tide had been running 
and it was impossible to undertake diving opera- 
tions, which can only be managed at slack water. 
As soon as possible a diver from the “Vigilant” 
from Liverpool was sent down, but he had the 
greatest difficulty in working. At 12.40 p.m. an 


endeavour to lift the stern of the submarine still 
higher was made by the “ Vigilant,” with a view to 
cutting a hole above water as soon as conditions 
allowed. To have attempted to cut a hole in the then 
position of the stern would have been to incur a 
severe risk of flooding, which was considered to be 
guite unjustifiable. 


This attempt to raise the stern 





was unsuccessful, since the wires parted. By this 
time it was high water and the stern submerged 
and did not again reappear owing to the fact that 
the submarine had slewed through 150 deg. and was 
therefore forced downwards by the strong spring 
tide. It was then decided that no further attempt 
could be made until 6 p.m., when the tide slackened 
again. On receipt of the report of a doctor who had 
attended the survivors and reported on their grave 
condition from carbon monoxidef poison, a fresh 
effort was made to raise the stern before slack water, 
but this was again unsuccessful, since the stern of the 
submarine was becoming less buoyant. 

No further escapes had been made by Davis life- 
saving apparatus. It is believed that three men were 
killed while trying to escape with the first party and 
were withdrawn into the submarine, but until further 
more detailed investigation has been made it is 
impossible to make any reliable conjecture. 

Shortly before low water, at about 7.15 p.m., a 
wire was passed round the submarine and the camel 
placed in position, but the submarine swung and the 
wire slipped off on the turn of the tide, at the same 
time carrying away the indicator buoy. The sub- 
marine was re-located at approximately 11 p.m. By 
this time deep divers from Metal Industries, Ltd., 
from Scapa Flow, had arrived to assist the Liverpool 
divers, and round about midnight diving operations 
were again carried out. In view of a report by a diver 
that he thought he had heard tapping inside the 
submarine an effort was made to admit air into that 
compartment. It was found, however, that this 
operation would have taken three or four tides and 
could not be carried through in time to save the lives 
of those on board “‘ Thetis.” The attempt was there- 
fore abandoned. It was now clear that there was no 
further possibility of saving life, and efforts were 
therefore directed to the more lengthy task of salving 
the vessel. 

In view of the magnitude of the disaster it is pro- 
posed that a full public inquiry should be held. In 
the meantime, the usual naval inquiry will take place 
forthwith, in order to elicit such facts as are at present 
known and to inquire more particularly into tech- 
nical aspects. The report of the naval inquiry and 
the evidence given will be made available to the 
public inquiry which it is proposed should be held 
so soon as the submarine has been salved. 

Widows and other eligible dependents of the naval 
and Admiralty civilian personnel will receive pensions 
and gratuities in accordance with regulations applic- 
able to those who have lost their lives on service. 

It is understood that Messrs. Cammell Laird will be 
making provision so far as their personnel are con- 
cerned. 

The House will also have noticed from the Press 
that the Lord Mayor of London, acting I am sure in 
accordance with the feeling of the country, has 
announced that he is starting a fund for public sub- 
scription for the benefit of dependents. 

In conclusion, I wish to express on behalf of the 
Government, with whom I am sure the whole House 
will desire to be associated, our profound sorrow at 
the loss of so many valuable lives, and our deep 
sympathy with the relatives who have been bereaved 
under such distressing circumstances. 
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Compression Testing Machine 


WirH advances in testing technique and 
improvements in the quality of various materials, 
particularly concrete, a need has arisen in recent 
years for testing machines of higher capacity and of 
greater precision. ‘These developments have also 
brought about refinements in respect to methods of 
controlling and maintaining a constant speed of load 
application during test. To satisfy these demands 
the Ontario Hydro-Electric Power Commission’s 
laboratories have recently installed a new compression 
testing machine having sufficient capacity and pre- 
cision to meet present-day requirements for this type 
of testing. 

The machine stands 5ft. in height, occupies a floor 
space of about 5 square feet, and weighs approxi- 
mately 2000lb. It is essentially a large hydraulic 
press in which the specimen is crushed between a 
fixed upper bearing plate and a lower plate that rests 
on the working ram of the machine. Oil is used as 
the hydraulic medium, the pressure on the ram being 
applied by a triple piston pump driven by 4 H.P. 
electric motor. The oil pressure on the working ram 
simultaneously operates an auxiliary piston arranged 
to deform a calibrated coiled spring in proportion 
to the load being applied. This deformation is trans- 
mitted to a pointer which indicates on a graduated 
dial the total load on the test specimen. The rate 
of loading is regulated manually by adjusting a 
control valve placed in the oil line between the pump 
and the working ram. With this valve the operator 
can vary the rate of loading to suit his requirements 
over a range of from 50 lb. to 23,000 Ib. per second. 
To ensure, however, that the load is applied exactly 
at the speed specified for the material under test, the 
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load-indicating dial is equipped with a pacing 
pointer driven by a mechanical clock through suit- 
able pulleys. The pacing mechanism sets the rate 
at which the load-indicating pointer should travel 
over the dial if the correct speed of testing is to be 
maintained. By regulating the control valve so that 
the travel of the indicating pointer coincides with that 
of the pacing pointer, the operator causes the load 
to be applied to the specimen at the required rate 
throughout the test. When the specimen breaks, 
another pointer remains at the highest value reached 
on the dial, thus indicating the maximum load 
developed during the test. 

The machine has a maximum capacity of 400,000 Ib. 
By inserting interchangeable load-measuring springs 
and dials, however, it can be converted into a unit 
having a maximum capacity of either 100,000 lb. or 
200,000 lb. This arrangement offers certain advan- 
tages in testing lower strength materials. The 
accuracy of the machine was checked by dead- 
weights at the manufacturer’s plant prior to ship- 
ment, and on arrival at the laboratories further cali- 
brations were made. In each case the machine was 
found to be accurate within a fraction of 1 per cent. 
Although the equipment will be used largely for test- 
ing masonry materials, it is adaptable to any com- 
pression test that can be accommodated by the 
testing space available. In so far as concrete is 
concerned, the maximum capacity is such that it is 
possible to break a standard specimen having a com- 
pressive strength of over 14,000 1b. per square inch. 
This exceeds by a substantial margin the strength of 
concretes being used at the present time or that are 
likely to be developed for some years. 


Aids to Industry 

To aid and encourage industrial expansion 
the Federal Government gives exemption of income 
tax to companies for plant extensions and improve- 
ments. The measure provides for a rebate of 10 per 
cent. on all capital expenditures between May Ist, 
1939, and April 30th, 1940. This rebate takes the 
form of a deduction from income tax normally payable 
by the company over a three-year period. Specifically 
designated for such credits are expenditures on con- 
struction, installation, betterment, or extension of 
plant, machinery or fixed equipment. 
The Quebec Government has taken steps to 
encourage the iron industry by providing for the 
payment of a bounty on all iron ores mined and 
developed in that province for a period of five years 
from January Ist, 1940. The object is to encourage 
the establishment of a native iron and steel industry 
by a bounty of 2 cents per unit contained in each 
ton of ore mined, and while at present there are no 
iron developments in the province there are sufficient 
indications that developments may be started and 
brought to a successful conclusion within a few 
years. The iron residue of a sulphur-recovering 
process at Aldermac Copper Corporation is likely to 
be the first instance of an application of the new 
bounty ruling. Large deposits of iron sulphides north 
of Senneterre, said to contain some 11 million tons 
of ore, are already being investigated, and may be 
brought into production within the period called for 
by the new regulation. The truly great amounts of 
iron sands which are known to be located along the 
banks of the St. Lawrence River may also come under 
closer attention, in view of the fact that they are of 
low grade and hardly profitable under ordinary 

circumstances. 


Mine Hoists 

Two large hoists are now being built for the 
Hudson Bay Mining and Smelting Company, Flin 
Flon, Manitoba. The ore hoist, which will probably 
be the largest mine hoist on the North American 
Continent, will be driven by two 2000-H.P. General 
Electric motors geared to cylindro-conical drums. A 
General Electric 3000-kW motor generator set, with 
a 44-ton fly-wheel and automatic slip regulator, will 
furnish direct current to the hoist motors. The 
man and material hoist, also very large, is to be of 
the conventional type, with cylindrical drums. As 
in the case of the ore hoist, the electrical equipment 
will be of the variable-voltage Ward-Leonard type, 
with two 1000 H.P. General Electric direct-current 
hoist motors, and a 1500-kW General Electric motor 
generator set driven by a synchronous motor. No 
fly-wheel is used in this case, because of the smaller 
size of the hoist. The control includes automatic 
push-button starting of the motor generator sets, 
full magnetic control for the D.C. generators and 
motors, plus the usual protective features to guard 
against over-travel, &c. All of the electrical equip- 
ment is being manufactured at the Peterborough works 
of the Canadian General Electric Company, Ltd. 








New L.M.S. “ Crry ’ Encrnes.—Twenty new stream- 
lined locomotives, similar to the “ Coronation” class, 
which are being constructed at the London Midland and 
Scottish Railway Company’s Crewe works, and which 
will be put into traffic this summer, are to be named 
after cities on the L.M.S. system, namely :—Birmingham, 
Bradford, Bristol, Carlisle, Chester, Coventry, Edinburgh, 
Glasgow, Lancaster, Leeds, Leicester, Lichfield, Liver- 

ool, London, Manchester, Nottingham, St. Albans, 
Salford, Sheffield, and Stoke-on-Trent. 
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Rail and Road 


An Express Derrarmep In Maraya.—The night 
express train from Kuala-Lumpur to Singapore was 
derailed about 150 miles north of Singapore early in the 
morning of May 28th; 300 passengers are reported to 
have been injured. It is believed that the derailment 
was caused by sabotage. 

GLOUCESTER BRIDGE REconstTRUCTION.— The Gloucester 
County Council has aecepted a tender of about £89,800 for 
the reconstruction of the bridge over the River Severn. 
The Ministry of Transport is to pay 75 per cent. of the cost 
and the combined river authorities will make an annual 
contribution of £300 for thirty years towards the cost to 
be borne by the city. 


Inp1AN Rattway Disaster ReEport.—A report has 
been issued by the Government of Madras on the accident 
at Ayyalur, on the night of August 20th last, when thirty- 
three persons were killed and ninety-three were injured. 
It is stated that no blame for the accident can be attached 
to the railway administration or any of its staff. A con- 
tributory cause of the accident is stated to have been 
the substitution of a culvert for an Irish bridge on the 
District Board Road, which caused a sudden flood on the 
night in question to breach the railway embankment. 
The train plunged through this breach. The report states 
that it was unfortunate that the villagers did not notify 
the authorities of the breach, which was observed two 
hours before the arrival of the train. 


L.N.E.R. CarrtaGE Works.—The London and North- 
Eastern Railway Company announces that with a view 
to effecting essential economies it has been decided to 
adopt a further scheme for the centralisation of its work- 
shops by reorganising the arrangements for the repair 
of carriages at present carried out at Doncaster, York, 
and Dukinfield. The carriage repair work at present 
undertaken at Dukinfield will be distributed between 
the Doncaster and York carriage shops, whilst the repair 
of certain special types of carriages, at present carried 
out at the two latter places, will be centralised at 
Doncaster. The forge and smithy will be retained at 
Dukinfield, and certain of the Dukinfield shops will be 
utilised for the repair of wagons. The transfer of carriage 
repair work from Dukinfield will inevitab!y affect the 
employment of a number of the workshop staff, but 
additional staff will be required at York to handle the 
work transferred to that place, and, as far as possible, 
an option will be given to the staff at Dukinfield to move 
to York. 

Great NortH Roap IMpROovEMENTS.—Improvements 
to the Great North Road involving an expenditure of 
over half a million pounds, will shortly be put in hand 
by the North Riding, Durham, and Northumberland 
County Councils. The proposed improvements involve 
the reconstruction and modernisation of nearly 11 miles 
of road. In the North Riding a length of about 7 miles 
between Baldersby and Londonderry, the overall width 
of which now averages only 50ft., will be increased for 
the greater part of the distance to 120ft., allowing for 
22ft. carriageways, 9ft. cycle tracks, two 4ft. footpaths, 
and a wide central reserve. In places the two carriageways 
will be on different levels, and on these lengths it will be 
widened to 140ft. The bridge carrying the road over the 
London and North-Eastern Railway at Sinderby will 
be reconstructed to a width of 104ft. and over Healam 
Beck a new bridge will be built. Excluding the level 
crossing at Leeming Lane, which is to be eliminated in the 
near future as a separate work, the works in the North 
Riding are estimated to cost £346,000. In the county 
of Durham, a bridge is to be constructed over the railway 
at the Traveller’s Rest, Aycliffe, in place of the existing 
level crossing. The bridge will accommodate dual 
carriageways, cycle tracks, and footpaths. Including the 
approaches, the improvement will cover a distance of 
1000 yards and is estimated to cost nearly £70,000. 
The narrow and sinuous route through Newton-on-the- 
Moor in Northumberland will be avoided by the building 
of a diversion nearly 34 miles long at a cost of about 
£150,000. The new road, 120ft. between boundaries, 
will have two carriageways, each 22ft. wide, and one 
footpath. 

MODERNISATION OF ToToN Srprves.—On Tuesday, 
May 30th, there was placed in operation the biggest scheme 
of shunting yard modernisation yet carried out by the 
London Midland and Scottish Railway Company, involv- 
ing the complete mechanisation of the down sidings at 
Toton, Derbyshire, where from 4000 to 5000 wagons for 
North Midland coalfields are sorted out every twenty four 
hours during peak periods. Toton down sidings are said 
to deal with the greatest number of wagons over one 
“hump ”’ in the world. The scheme affects the down yard 
only, which is about half the extent of the sidings. Under 
the new system operators, seated in the hump room and 
in an elevated control tower respectively, are not only 
able by pressing buttons and turning small switches on 
panels to direct wagons into any of the thirty-five sorting 
sidings, but the control tower operator is able to regulate 
the speed of the wagons so as to bring them to a stop at 
the required spot, by means of one of four wagon retarders. 
Every shunted wagon has to pass through one of these 
mechanical retarders, and as it does so the operator brings 
into action a brake which grips against the flanges of the 
wagon wheels and gives the amount of braking required 
by the running speed of the wagon in relation to the point 
where it is required to stop. In order to give the wagons 
the impetus necessary for them to run into the sidings, 
arriving trains are shunted over a raised ‘“ hump,” 
from which there is a steep descent into the sidings by 
350 H.P. oil-electric locomotives. These engines carry 
enough fuel for a week’s continuous work, and are operated 
by one man at atime. Another feature of the mechanisa- 
tion scheme is the introduction of a teletype apparatus, 
for communicating from the hump room to the operators 
in the control tower the shunting sequence for each train, 
indicating the siding destination of each wagon or wagons 
and the number of wagons in each movement. In con- 
junction with the mechanisation, improved lighting 
equipment, including special lights for use during fog 
and additional loud-speakers and telephones are being 
installed. 








Miscellanea 





AN OIL STRIKE IN LANCASHIRE.—The D’Arcy Explora- 
tion Company has struck oil at Downholland Moss, in 
Lancashire, after three months’ work. Although it is too 
early to comment on the possible development of the area 
it is reported that the oil is considerable in quantity and 
satisfactory in quality. 

BritisH Coat Ourput.—During the March quarter the 
output of saleable coal raised in Great Britain totalled 
nearly 61-4 million tons. During the period under review 
the average number of wage earners was 773,100, and 
191 persons were killed and 790 seriously injured in report- 
able accidents. Nineteen per cent. of the coal output, or 
nearly 12 million tons, was exported. 


Gas ResEarcu Boarp.—At the annual meeting of the 
Institution of Gas Engineers it was announced that it was 
proposed to establish a research board for the gas industry. 
The President, Mr. R. Robertson, in the course of his 
address, said that the industry is now faced with intense 
competition which made co-operative and specialised 
effort imperative. A whole-time director will be appointed 
for the new research board which will, said Mr. Robertson, 
be sufficiently representative to qualify for a Government 
grant. 

INSTITUTION OF ELECTRICAL ENGINEERS.—The Council 
of the Institution of Electrical Engineers has appointed 
Mr. W. K. Brasher to succeed Mr. P. F. Rowell as Secretary 
of the Institution. Mr. Brasher, who will take up his 
duties on September Ist, was educated at Clifton College 
and at St. John’s College, Cambridge. During the war he 
held a commission in the Royal Engineers (Signals) and 
served in France. Subsequently, after eight years in the 
Post Office Engineering Department of British Guiana and 
four years in the Department of Posts and Telegraphs, 
Iraq, he was appointed in April, 1933, to his present 
position of Chief Engineer, Posts and Telegraphs, 
Palestine. 


British ALUMINIUM ConSUMPTION.—According to the 
Aluminium Information Bureau, the consumption of 
aluminium in all forms in the United Kingdom during the 
first quarter of this year has risen by nearly 34 per cent as 
compared with the corresponding quarter last year. It is 
anticipated that the present aluminium alloy production 
of existing factories in this country will be doubled during 
the next ten months. Production of strong alloy at the 
moment, it is stated, stands at about 2000 tons per month. 
By September of this year it is expected to increase to 
2500 tons per month and by March, 1940, it is scheduled 
to reach over 4000 tons per month. These figures 
apply to sheet, strip, extrusions, tubes, stampings, and 
forgings. 

Low-PRESSURE CARBON DioxtDE StoraGE.—A storage 
nnit containing liquid carbon dioxide at zero Fah. and 
290 lb. gauge pressure has been developed by an American 
company for use in fire extinguishi According to the 
Chemical Trade Journal and Chemical Engineer, the unit 
is a storage tank thoroughly insulated and with a built-in 
refrigeration unit which stores liquid carbon dioxide in 
quantities up to 10 tons or more. Using this equipment, 
the gas may be dispensed from trucks, entirely doing 
away with gas cylinders and the old type of container. 
The finely divided snow from low-pressure carbon dioxide 
sublimes rapidly, and so has, it is claimed, a greater cooling 
effect than the high-pressure carbon dioxide which dis- 
charges large flakes with gas. 

A LarcE Extrusion PreEss.—A new 5000 tons extrusion 
press, which recently began operation at the Banbury 
works of the Northern Aluminium Company, Ltd., is 
stated to be one of the biggest of its type in the world. 
It is capable of extruding billets of nearly half a ton with 
a cross-section diameter of about 16in. The new press 
now makes it possible to produce special shapes, angles, 
and channels of suitable cross section in heat-treated high- 
strength alloys in lengths up to 70ft. Decorative mould- 
ings can be made for the covering of building piers or 
columns in sections up to 12in., which, in addition to 
obviating joints, may in many cases be produced in 
medium-strength alloys to contribute to the strength of 
the structure. Finished pieces in pure aluminium, 
weighing over 600 lb. each, may be produced up to 12in. 
diameter, while in the common alloys the cross-sectional 
area can be as t as 50 square inches and in the strong 
alloys approximately 14 square inches. It is pointed out 
that where such large diameters are concerned the thick- 
ness of section is a ruling consideration and it is not 
possible to produce anything thinner than about jin. 
when the overall dimensions are up to the limit of 12in. 
On the other hand, smaller diameters enable thinner 
scantlings to be produced with a consequent reduction in 
the maximum weight per piece extruded. 


ConTROL oF BESSEMER CONVERTERS.—The first steel 
company to apply scientific control to the manufacture 
of Bessemer steel, the Jones and Laughlin Steel Corpora- 
tion, Pittsburgh, has made application for patent rights 
covering a method using photo-electric cell equipment 
in the operation of its Bessemer converters. The new 
method, known as the “‘ Bessemer flame control,’”’ has an 
arrangement of photo-electric cells as the actuating 
element. In conjunction with the cells and as a part of 
the control system, a complete instrument panel provides 
accurate regulation of blowing conditions. Hitherto, 
control of the Bessemer converter depended upon the 
skilled eyes of the blower, who had sole responsibility 
in determining the proper ‘‘end point” or termination 
of the blow, which has a definite connection with quality 
results. The new method is the outcome of research 
made to find a means to supplement the skill of the 
human eye with an invariable method that would not be 
affected by fatigue, inattention, poor physical condition, 
or other variables. It is believed that this method of 
aiding blowers in their flame-control decisions by precision 
equipment will develop new applications for Bessemer 
steels where uniform high quality steel is required. The 
‘* Bessemer. flame control,”’ in the early stages of its appli- 
cation, is said to promise strong support to the economic 
and commercial value of the Bessemer process, and 
may influence the ultimate direction of steel-making 
procedure. 





Air and Water 


CONSTRUCTION OF THE “ TEMERAIRE” BreGun.—The 
keel plates of the new 40,000-ton battleship “‘ Temeraire ” 
have been laid at Birkenhead, and the ship will take about 
three years to build. 

New Frencu Bartiesuies.—The contract has been 
allotted for the construction of the ‘‘ Gascogne,” the fourth 
of the new French 35,000-ton battleships. The other 
three, ‘‘ Jean Bart,’ “‘ Richelieu,” and **‘ Clemenceau,” 
are already under construction. 


H.M.S. “ Kimpertey” Launcuep.—On Thursday, 
June Ist, the last of the 1937 programme “ K” class 
destroyers, H.M.S. “‘ Kimberley,” was launched at the 
Woolston yard of J. I. Thornycroft and Co., Ltd. These 
1690-ton vessels have a speed of 36 knots, and are armed 
with six 4-7 guns and ten 2lin. torpedo tudes. 


Output or GERMAN SHIPpyaRDs.—According to figures 
of the Germanischer Lloyd, German shipyards in i938 
turned out a total of 500,000 tons gross of merchant ships. 
That country’s merchant fleet now aggregates 4,348,000 
tons gross, an increase of 216,000 tons over the previous 
year. Reports state that orders in hand total 946,000 gross 
tons of ships. 

New Moror Liresoat.—A new motor lifeboat has 
been built to replace a pulling and sailing lifeboat at 
Minehead. The new boat is of the light surf type, 32ft. 
long by 9ft. beam, with two 12 H.P. engines and a Gill 
propeller. This is the first lifeboat to be fitted with 
Gill propulsion, and she is designed for a speed of nearly 
6-5 knots with a range of 90 miles at full speed. 

Rep Srar Live.—It is officially confirmed that the 
Holland America Line has purchased the two 16,000-ton 
liners ‘‘ Westernland ’’ and ‘“‘ Pennland,” together with 
the goodwill of the Red Star Line. The ships will be 
operated in the company’s Antwerp-Southampton—New 
York service and, with the Holland America Line’s 
Rotterdam-Southampton—New York sailings, will give 
the line a weekly schedule from Southampton. 

ProposED MINISTER OF SuIppinc.—At the annual 
meeting of the Grand Council of the Navy League a resolu- 
tion was carried calling for the appointment of a Minister 
of Shipping with Cabinet rank to take charge of the 
merchant navy and fishing fleets of this country. A 
resolution moved by Commander A. Marsden deplored 
the exclusion of coasting and other tonnage from the 
subsidies to shipping and shipbuilding. He appealed to 
merchants and manufacturers to make greater use of 
British shipping. 

CoNTROL OF THE FLEET AiR Arnm.—The Admiralty has 
now taken over administrative control of the Fleet Air 
Arm. At the same time it has taken over control of four 
Royal Air Force stations at Lee-on-Solent, Ford, Worthy 
Down, and Donibristle. A Flag Officer has been appointed 
as Rear Admiral, Naval Air Stations, and he will have 
offices at Lee-on-Solent from which the work of the other 
stations will be directed and co-ordinated. Initial flying 
training of personnel will be done by the Air Ministry, 
whilst the Admiralty will be responsible for all other 
training. 

THe ‘“‘Ensign” Arr Livers.—According to the 
aeronautical correspondent of The Times, the first of 
the Armstrong Whitworth “ Ensign” air liners, fitted 
with the improved ‘“ Tiger” engines, is shortly to be 
delivered to Imperial Airways. It is expected that the 
remaining thirteen machines will be delivered at the rate 
of one a week. The machines will have an extra 220 H.P. 
for the take-off, an increase of nearly 7 per cent. on the 
old rating of the “ Tiger” engine. In its improved form 
the engine gives 925 H.P. for take-off, and it is stated 
that the company now proposes to try American Wright 
“* Cyclone ” engines for the machines. 

ImPpERIAL ArRways’ NEw TERMINUS.—The new London 
air terminus of Imperial Airways, in Buckingham Palace 
Road, adjoining Victoria railway station, was opened for 
the use of passengers on Monday, June Sth. All the 
company’s services, European and Empire, now operate 
from the new terminus. Empire passengers leave for 
Southampton by special train from the company’s private 
station at the rear of the building, and incoming Empire 
passengers are brought direct to this private station 
after alighting at the air base at Southampton. Passengers 
travelling on the European air routes are being transported 
to and from Croydon in motor coaches operating into 
and out of a special coach station on another part of the 
terminal premises. 

ILLUMINATED LANDING Strip aT CROYDON AIRPORT.— 
It is reported that an illuminated landing strip, 1100 
yards long and 63 yards wide, is to be laid down on 
Croydon airport to assist pilots landing during fog. 
It will consist of two parallel lines of lights in strips of 
green, white, and red. The parallel lines will be made 
into a grid by cross lines of lights to mark the end of 
each pair of coloured strips. A pilot approaching in 
fog will first see short lines of sodium and mercury lamps. 
The lines of green lights set in prolongation of these will 
be introduced by a cross-bar of green lights. Fifteen such 
lights on each side at 50ft. intervals will end in a cross 
line of white lights. Beyond that bar will come eight 

irs of white lights, then another white cross-bar, and 
finally fifteen pairs of red lights ending in a bar of red 
lights. 

ProposEp New Dry Docks.—It has been announced 
that local authorities in Wales and Monmouthshire 
are to petition the Government for assistance towards 
the cost of construction of five new dry docks and the 
modernisation of several others. The ship-repairing 
industry of the area is seriously handicapped owing to 
a lack of dry docks large enough to accommodate the 
big modern tramp steamers. In a memorandum recently 
prepared, it is pointed out that at present there are only 
nine docks in the whole of the Bristol Channel capable 
of holding ships of 60ft. beam, and of these five are tidal. 
In 1913 the dry docks of Barry, Cardiff, and Newport 
could hold foriy-five vessels of the average type then 
using the ports. Now these ports have only twenty- 
two workable berths, of which only seven take ships of 
58ft. beam. 
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DEATH 


Ow June lst, at Dulverton, Somerset, ArtHUR LyNDON 





LAWRENCE, Assoc. M. Inst. C.E., M.I. Mech. E., Managing 
Director of Dewrance and Co., Ltd., aged 56. 
THE LOSS OF THE “THETIS” 
On Thursday afternoon, June Ist, the “ Thetis,” 


the second of a new class of submarines, left 
Cammell Laird and Co.’s yard to carry out repeat 
diving trials in Liverpool Bay. She had on board 
her full complement of naval officers and ratings, 
several other officers, and a number of representa- 
tives and mechanics of the builders, and, following 
usual practice, was accompanied by a tug. At 
1.40 p.m. she dived for a three-hour submerged 
test, but failed to reappear on the surface at 4.40. 
The tug had lost contact with her, and when half 
an hour had elapsed without a visible sign, steps 
were immediately taken for a search to be made, 
no less than eighteen naval vessels being despatched 
at full speed to the site of the trials. At the same 
time aircraft took up the search, but it was not 
till 9.20 that a marker buoy was discovered from 
the air, and it was 7.54 on the morning of June 2nd 
that H.M.S. ‘“‘ Brazen,” after searching all night, 
discovered the wreck which at that time was 
showing 18ft. of her stern above water. The 
“‘ Brazen ”’ at once indicated her presence by sound 
signals, and shortly afterwards Captain Oram—who 





had decided to make the attempt before it was 
known that rescue ships were in the vicinity—and 
another member of those on board came to the 
surface by means of the Davis apparatus. Captain 
Oram reported that all aboard were still alive, 
but that conditions were getting bad. At 9.54 
two more men made their escape. But after that 
no more appeared, and the last faint hope that any 
remained alive had at length to be abandoned. 
That is, in essence, the story of a sea tragedy 
which stirred the public to an unusual degree, pro- 
duced a crop of contradictory rumours, and let loose 
more than the usual flood of ill-informed and 
inexpert criticism. The clear and concise state- 
ment which the Prime Minister made in the House 
of Commons on Monday afternoon, and which we 
reprint from Hansard on page 707 of this issue, 
coupled with his promise that a public inquiry 
will be held, should do much to still the clamour 
of critics and to allay anxiety about the efficiency 
with which the efforts to find the submarine and 
effect rescues were conducted. There is one 
remark in the statement which should give relief 
to the unhappy relatives of those who lost their 
lives. It was pretty widely assumed that death 
had been caused by chlorine poisoning. The Prime 
Minister made it clear that that terror was not 
added to the torture endured by the trapped men. 
Owing to a slip of the tongue he spoke of carbon 
monoxide—which could not, as far as one can 
imagine, have been present in a dangerous 
quantity—and it may be taken that he meant 
carbon dioxide. Death from gradual dilution 
of air by that gas is preceded by a slowly 


increasing but painless stupor. The approach 
of that condition, it may be remarked in 
passing, would account for the failure of 


any more men to use the Davis apparatus ; they 
were too stupefied to act. The absence of 
chlorine poisoning was due to the fact that, as far as 
at present known, only the two forward com- 
partments of the submarine were flooded. The 
batteries are situated in compartments under and 
around the control room, which is separated from 
the flooded compartments by at least one bulk- 
head. Moreover, the batteries are now so con- 
structed that acid will not escape from them even 
at a considerable angle, but we are not aware that 
any Admiralty has yet found the means of prevent- 
ing access of sea water to the battery compart- 
ments, or vice versa, in any conceivable circum- 
stances, and of so venting the battery compart- 
ments that chlorine gas, if generated, would be 
discharged at any practicable depth of submergence. 
That would appear to be not impossible as long as 
a small measure of power was available, and if it 
could be achieved would remove one of the terrors 
that always accompany submarine disasters. But 
for the moment a question of more immediate 
interest is how it was possible to flood a compart- 
ment through a torpedo tube. Underwater tubes 
are provided with two doors, one at the outer end 
and one at the inner to permit the torpedo to be 
placed in position for firing. Torpedoes were not 
in the tubes, which had therefore to be filled with 
water to trim the ship. We are forced to assume 
that the outer door of one tube at least was either 
partly or wholly open, and that when men in the 
course of their duties opened the inner door they 
were overthrown by the sudden inrush of the sea, 
were unable to close the first bulkhead door, and 
probably only with some difficulty managed to 
close the second door. It is natural for engineers 
to inquire if interlocking gear is fitted to prevent 
the inner door being opened save when the outer 
door is closed. That seems a precaution so obvious 
that we are rather disposed to anticipate that 
there was a fatal defect in the mechanism than 
that it did not exist. There is one other observa- 
tion in the Prime Minister’s statement on which 
comment is called for. It runs, “the impact 
on the bottom destroyed the submarine sig- 
nalling apparatus, and the ship was therefore 
unable to communicate with surface vessels.” 
It is well known by naval officers that tele- 
phones are apt to betray their trust in 
them at critical moments, and it would seem that 
here is an opportunity for further development. 
Furthermore, it is apparent that smoke-floats 
and marker-buoys are not as effective as could 
be desired, since in this case they failed to attract 





the attention of the accompanying tug. Had they 
been seen at once the lamentable story might have 
had a very different ending. 

In his excellent book “We Dive at Dawn,” 
Lieut.-Commander Kenneth Edwards remarks in 
connection with the loss of the “Al” in 1904, 
when the conning tower was carried away by the 
ss. ‘‘ Berwick Castle”: “It would be difficult 
to estimate the number of lives which have been 
saved as a result of the lessons learnt by the loss 
of ‘Al.’... Thus do submarine losses which 
are characterised as tragedies at the time lead to 
the subsequent saving of lives.” We have no 
particle of doubt that that will be true in this 
case. Builders and the Admiralty alike will 
have discovered an unsuspected weakness, and 
we may rest assured that the sacrifice of nearly 
a hundred lives will not be wholly in vain, but will 
lead to improvements in design and construction 
that will decrease the dangers associated with a 
very gallant service. In expressing our profound 
sympathy with all those who have to mourn the 
death of dear friends and relations, and with the 
country in the sacrifice of many experienced officers 
and men, we offer them this solace that their loss 
will be the gain of future generations. 


Steam Power in the Air 


BrroreE the internal combustion engine existed 
in a suitable form, the nineteenth century pioneers 
in heavier-than-air craft used steam units to pro- 
vide the power for driving their experimental 
machines. The non-condensing engine is an impos- 
sible prime-mover for practical air transport, 
but, at a time when the very possibility of 
mechanical flight was still in question it had a 
contribution to make. The models of Henson and 
Langley served their purpose, and in 1904 Maxim, 
with his full-size machine, driven by two non- 
condensing engines, each direct coupled to a screw 
and each developing 180 H.P., obtained a total 
propeller thrust of 2000 Ib., and the whole weight 
of the machine was lifted from the ground after a 
run of only 250ft. Thus even so long ago, the 
power weight of steam propelling machinery did not 
prevent a “ take-off.” But only the Promethean 
power of the internal combustion engine could 
make real flying possible. Not only did it start 
off with important advantages, but so intensive 
has been the study given to it since the beginning 
of this century that till now it has had no con- 
ceivable rival in the air. With the achievement of 
a power weight of 1 lb. per horse-power, its position 
might well be thought unassailable. But human 
aims are ambitious and varied, and Nature does 
not allow herself to be driven more than a certain 
distance in one direction. 

The great ambition of men is to build on a larger 
and ever-growing scale. It is not, of course, an 
idle whim. Size usually has advantages. But 
larger aircraft demand, in general, greater propul- 
sive force, and in providing for it we come up 
against the limits set by Nature. The size of 
an internal combustion engine cylinder for air- 
craft is limited by the all-important process of 
heat dissipation, and the cylinders of present-day 
engines are as large as they well can be. Another 
natural barrier is met with in the maximum power 
that can be taken by one propeller. Even so, it 
is already a difficult mechanical feat for the designer 
to supply 2000 H.P. to one shaft, involving as it 
does the use of sixteen or eighteen cylinders and a 
great complication of parts. Total powers up to 
20,000 H.P. will be required in the near future, 
and the consequent multiplication of cylinders and 
accessories that will be required is almost beyond 
our imagining. Although low power weight may be 
maintained, reliability and manipulative conveni- 
ence are not unlikely to suffer. Now steam power 
has always been noted for its reliability, and next 
to that, for its simplicity. It is therefore no surprise 
to find that in different quarters aircraft engineers 
are giving their attention to the steam turbine. 
But with payload as the criterion of success the 
steam plant of tradition could have little to com- 
mend it. It is to be remembered, however, that 
while the internal combustion engine was being 
raised to its present perfection, the designers of 
steam plant were not idle. The forced-flow boilers 
of recent years, with recorded rates of heat trans- 
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fer of 100,000 B.Th.U. per square foot per hour have 
revolutionised our attitude to steam, and now we 
can conceive a steam drive which will have a 
power weight well within the limits of practical 
flight. Indeed, Miinzinger, in the Z.V.DI., of 
August 20th last, discussed at some length pro- 
posals for such an arrangement. In brief, the 
system which he puts forward is one comprising 
a closed steam circuit, with forced-flow boilers 
and with condensers incorporated in the wings. 
Obviously steam leakage would require to be care- 
fully guarded against, for if it were necessary to 
carry make-up feed weighing only 1 per cent. of the 
water in the system, the payload would be con- 
siderably reduced. The supply of air for the 
boilers would at ground level be compressed to two 
or three atmospheres, the blowers being driven by 
turbines using the boiler combustion gases. An 
analysis of the performance of such a power plant 
in its many possible arrangements (for instance, 
with air heaters, without air heaters, with forced 
water circulation, and without it) leads to conclu- 
sions which are very involved. The length of flight 
is a determining factor, and since flights within the 
European zone seldom take more than a few hours, 
the saving of fuel effected by using very refined 
arrangements of high thermal efficiency might not 
be worth the higher weight and cost. Since the 
condensation process would directly depend on the 
condition of the atmospheric air, and a reasonable 
temperature difference between the steam and the 
air would have to be maintained, the vacuum 





obtainable at low altitudes would be no more than 
18in. The difficulty of removing the heat from the 
internal combustion engine is well known, but the 
amount of heat to be dissipated from a steam con- 
denser would be relatively much greater. The rate 
of heat transfer from the forward part of the wing 
surface is known to be high, but even more effective 
designs of condenser would be evolved to meet the 
special needs of a steam plant. 

It seems possible even now to build a steam power 
unit of 2000 H.P. which would weigh only 3 lb. per 
horse-power. Such was still the power weight of 
petrol-driven aero-engines in 1918. If the same 
amount of attention and money were applied to 
developing a steam drive for aircraft as has been 
given to the internal combustion engine since that 
date, something very useful would no doubt come 
of it. The limiting power that can be absorbed at 
one propeller shaft is a factor of difficulty. But 
if one boiler might supply directly the units driving 
more than one shaft or if one unit might drive two 
contrary rotating propellers, as in a famous Fiat 
design, then a great improvement in power weight 
would be obtained. The competition of the long- 
established petrol engine and the rapidly develop- 
ing oil engine may for some time prove too strong 
for a delicate newcomer into the world of flight like 
steam, the more so since its feasibility can only 
appear when it is applied to large and therefore 
expensive machines. But its possibilities have been 
well figured out on paper and it must now await 
the test of practical experiment. 
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Science in Africa. By E. B. Worruineton. 

Oxford University Press. 10s. 6d. 1938. 
Dr. WORTHINGTON is a Cambridge biologist. To 
him the Committee in charge of the African 
Research Survey entrusted the preparation of a 
review of scientific research relating to tropical 
and southern Africa. This report has now been 
published and forms a complement to Lord 
Hailey’s “‘ An African Survey,” issued last autumn. 
The method adopted by the Committee of relying 
on one man for a general review of the many pro- 
blems involved in a number of different territories, 
rather than inviting a number of specialists in 
different countries to contribute summaries of 
research in their respective branches of science has, 
obviously, certain disadvantages. Dr. Worthing- 
ton has, however, had the help of many specialists 
in preparing and in revising and correcting all 
the sections into which the review is divided. The 
list of these collaborators and critics occupies no 
less than eleven pages at the end of the text. It 
must be said that the plan adopted appears to have 
met with success. Reading those chapters whose 
content is of more immediate interest to the engi- 
neer, such as “Surveys and Maps,” “ Geology,” 
and “ Meteorology,” we have not noticed either 
obvious errors or phraselogy which will appear out 
of place to the most exacting specialist reader. 
To produce over 600 pages of readable and informa- 
tive text, and another 100 pages of notes and 
appendices covering such a wide field, is no mean 
achievement. We imagine that this excellence is 
largely due to the careful organisation and good 
team work which is so evident in Lord Hailey’s 
own “Survey,” a volume of 1865 pages packed 
full of authoritative information. 

Water supply is not dealt with by the author in 
a separate chapter, but within the scope of the 
work, the subject, including hydrology, is covered 
in such sections as those on “ Meteorology,” 
“ Soil Science,” and particularly “ Geology.” The 
need for the production of accurate maps as a pre- 
liminary to the development of irrigation is stressed : 
the study of the physiography of rivers from 
precise levelling and the measurement of their 
flow is, the author says, leading to the provision of 
irrigation, upon which depend many of the develop- 
ments of civilisation which are already causing 
drastic changes in the environment and the habits 
of the African. “ Thus the Gezira irrigation scheme 
in the Sudan has produced great changes in the 
social structure of the agriculturalists involved. 
As another example, the great irrigation projects 
of the French in the region of the Middle Niger 
may be cited. Vast areas of desert country are 





there being put into intensive cultivation by the 
construction of barrages and feeder canals, but 
there is no settled agricultural population in the 
immediate neighbourhood.... Other schemes 
have been suggested in the native reserves of East 
Africa. For example, a recent study of the Tana 
River showed how a large area, at present ravaged 
by soil erosion, could be changed into a centre of 
permanent settlement by irrigation work. It is 
significant here that nothing further can be done 
until the whole region is mapped to a degree of 
accuracy far surpassing that of the present.” In 
the northern Emirates of Nigeria, the discovery of 
a water table at 100ft. to 150ft. below the surface 
has led to the boring of numerous wells, so that 
areas of pasturage which were formerly available 
only during wet seasons can now be centres of 
human activity throughout the year. Similar 
activity in Tanganyika will soon lead to the con- 
version of areas formerly given over to the tsetse 
fly into settled pasturage. 

The author describes at some length the present 
position of survey work and mapping in Africa, 
both in British and foreign territories. Territorial 
divisions and lack of any uniformity in practice 
among the many Governments of Africa have 
hindered the progress of land surveying. The 
economies enforced on the Survey Departments 
following the financial crisis of 1930 have been 
specially unfortunate in holding up necessary 
work on geodetic surveys. The author says: “ It 
would clearly be desirable that a unified system of 
map projection should be adopted at an early date 
by all countries holding territory in Africa. The 
rate of publication of maps is accelerating so rapidly 
that a change in the method of projection, say, in 
ten years’ time, would entail great cost, and perhaps 
for this reason alone could not be accomplished.” 
This question is closely connected with the unit of 
measurement: The international metre is the only 
unit to which the French, Belgian, Italian, Por- 
tuguese and Spanish Governments are likely to 
agree. Egypt already uses the metre, and the case 
for its adoption generally appears to be very strong, 
as pointed out by Brigadier Malcolm MacLeod, 
the Director-General of the British Ordnance 
Survey, in the report of the Conference of Empire 
Survey Officers, 1936. In view of the limited 
resources of the Colonial Governments, some 
experts suggest a single geodetic survey department 
for British Africa, and there certainly appears to 
be need of at least centralised control. 

Modern developments of aerial survey and astro- 
nomical survey work are mentioned. A large part 
of French territory in Africa is now surveyed with 





| a considerable degree of accuracy without triangu- 


lation, points being fixed astronomically (making 
use of wireless time from Greenwich) to one- 
hundredth of a second (1ft.). 

The author’s chapter on geology shows how a 
large volume of valuable pioneer work has been 
done in recent years in spite of the lack of adequate 
trained personnel in most of the African Colonies. 
The geological departments of individual Govern- 
ments are so small that it is usually impracticable 
to carry the minimum number of specialists, such 
as paleontologists and petrologists, required for 
efficient survey work. Sir Thomas Holland, 
Principal of Edinburgh University, quoted by the 
author, considers that “a minimum efficient staff 
for a geological survey should be twenty-one 
geologists, including at least seven specialist 
officers. ... In view of the small funds available 
from Colonial Governments an increase in personnel 
to such numbers is impossible at present”; but 
Sir Thomas is “ fully convinced that geological and 
mines development would be greatly accelerated 
by the amalgamation of services in nearby Colonies 
according to the following groups :—(1) Gold 
Coast, Nigeria, Sierra Leone; (2) the Rhodesias ; 
(3) Kenya, Uganda, Tanganyika, Nyssaland.” 
The Geological Department in French West 
Africa appears to be one of the best organised in 
the continent. Hydrology and water supply and 
geophysical surveys are dealt with by the author 
as sub-sections of the chapter “ Geology.” 

The stimulus which the science of meteorology 
has received in recent years from the establish. 
ment of air transport has benefited other services 
and spheres of human progress as well, such as 
agriculture and water supply for irrigation and 
other purposes. Here again the establishment of 
centralised control, at any rate over regions of 
wide extent, is desirable and should not prove 
difficult. In Southern Africa, for instance, the 
meteorological offices of the Union, Southern 
Rhodesia and South-West Africa are at present 
independent. 

Nearly every report from Africa on agriculture, 
animal husbandry, forestry or geology refers to 
the serious nature of the problem of soil erosion. 
The Imperial Bureau of Soil Science produced a 
short report on soil erosion in 1933, and a fully 
documented report (1938) describing the causes of 
erosion and the measures taken to control it in 
every affected country in the world. It is only 
during the last fifteen years or so, says Dr. 
Worthington, “that attention has been focused 
on the dangers of soil deterioration, but it is 
important to realise that the European influences 
to which soil erosion is partly ascribed have been 
at work in parts of the continent for some centuries. 
T. D. Hall (1934), for example, in summarising the 
historical evidence for South Africa, points out 
that changes in the character of natural vegetation 
were noticeable as early as 1751, within one hundred 
years of the first settlements, and that these changes 
can only be attributed to the effects of over- 
grazing. Indeed, there are many examples of 
erosion in Southern and Eastern Africa which 
have resulted from European methods of farming. 

Once the causes are recognised and the best 
ways of preventing erosion are discovered, it is 
comparatively easy to arrest the trouble on land 
under management by white people. A much 
greater problem is to be faced in the vast areas 
farmed by Africans, whose methods can be con- 
trolled only with extreme difficulty by European 
administrative officers and agriculturists.” 

We have no space to refer to other sections of 
this admirable survey, which afford clear pictures 
of the present state in Africa of agriculture and 
forestry, fisheries and entomology, health and 
medicine, tropical hygiene and sanitation, and 
research in the various biological sciences. The 
chapters on vital statistics, malaria, hygiene, and 
demography, and that on anthropology are of 
special interest to the general reader. 

Dr. Worthington’s review brings out vividly the 
remarkable advance made in nearly all depart- 
ments of research and scientific activity in Africa 
since the war and particularly in the last decade. 
This fact is equally apparent when one examines, 
even cursorily, Lord Hailey’s “Survey”: it 
applies not only to British Colonies and the Union, 
but to territories ruled by other continental 
nations. A valuable feature, both of Dr. Worthing- 
ton’s volume and of Lord Hailey’s “Survey,” is 
that the present state of research in French, 
Belgian, and other foreign territories in Africa 
receives adequate attention. Conditions of life 
in Africa have changed much in forty years, not 
only for the African, but even more where the 
European resident is concerned. In the period 
1881-97 the annual death-rate of European civil 
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servants was 75-8 per 1000 in the Gold Coast 
Colony and 53-6 per 1000 in Lagos. In 1925-28 
the average was 9-3 per 1000. 

The volume contains a long and well-arranged 
bibliography and the index is unusually complete. 





Thermodynamics. By H. A. Everett. New York : 
D. Van Nostrand Company ; London : Chapman 
and Hall. Price 18s. 6d. net. 


THE word “ thermodynamics,” when used without 
qualification, as on the cover of this book, might 
reasonably be taken to connote a much wider field 
than that to which the author has confined him- 
self. The scope of the work is, indeed, limited to 
those thermodynamical facts and _ relationships 
which are of interest to the student of heat engines, 
no attempt being made to deal with the more 
generalised conceptions that link up the whole of 
the physical sciences. The volume therefore con- 
stitutes one more addition to the innumerable 
series of books on thermodynamics written for the 
ordinary engineering student. As the author 
himself admits in his preface, there is little new to 
be said on the subject, and the justification for the 
book must therefore be sought in the manner in 
which the facts are presented. This, it must be 
said, exhibits no striking novelty. The author 
however, is certainly to be commended for defining 
the British thermal unit in terms of energy, 
instead of following the old practice of making it 
dependent upon the experimental determination of 
the properties of water over some particular range 
of temperature. In so doing he follows the recom- 
mendation of the Steam Tables Conference held in 
London in 1929, which was that the calorie should 
be definitely linked with the established electrical 
units in the ratio of 860 calories to 1 kWh. Trans- 
lated into British units, this means that a B.Th.U. 
is defined as 778-3 ft.-lb., which is the meaning 
given to it throughout the book. 

After a chapter on “ Fundamentals,” which 
takes the reader as far as the understanding of the 
functions named *‘ Thermodynamic Potentials,” by 
Willard Gibbs, there follows a somewhat lengthy 
chapter on gases. This leads up to the inevitable 
Van der Waals equation of state, that clever 
but long since discredited attempt to correlate 
the pressure, temperature and volume of an actual 
gas. More or less complicated variants of it by 
Clausius, Dieterici, and more recently by Keyes in 
the United States are also given, but no mention 
at all is made of the simple expression of Callendar 
for a dry gas, which formed the basis of the first 
internally consistent set of steam tables ever 
published. The important theoretical and experi- 
mental work of Callendar on the properties of 
steam is ignored ; there is no reference to him or it 
in the index, and except that he is credited with 
the accepted value of the adiabatic index of super- 
heated steam, his name (misspelt) seems only to 
be mentioned as the author of a set of steam 
tables. 

The book, however, must not be judged too much 
from the point of view of the steam engineer, for 
its appeal is intended to be far more general. The 
student will find an explanation of the Second Law 
of Thermodynamics, leading on to the Carnot 
cycle, the Kelvin scale of absolute temperatures, 
and the conception of entropy, which will be 
intelligible to him and adequate to his needs. He 
may perhaps derive a less complete satisfaction 
when he comes to the part on air compressors. 
The author makes the assumption that, with a 
compression curve given by the equation P V” 
=constant, the value of the index n must lie 
between unity and 1-4, corresponding to isothermal 
and adiabatic compression respectively. On this 
assumption he deduces, quite logically, that the 
work done in compressing and delivering a pound 
of air will always be given by the expression 


eel (P, V,—P, V,), which represents the area of 


the theoretical indicator diagram. Now, this 
statement is only true so long as the assumption 
holds. If, for example, the work is done by a 
turbo-compressor with an internal efficiency e, the 
value of 2 is obtainable from the equation 


; (*=!)-(7") 


in which y is the adiabatic index, usually taken as 
1-4. It is obvious from the equation that the value 
of n must be greater than this index. The conse- 


quence is that, although the expression a 


(P, V,—P, V,) still represents the area of the 
theoretical diagram, it no longer gives correctly the 





amount of work required to carry out the cycle. 
This can most readily be computed from the 
expression C, (T,—T;), which denotes the change 
in the total heat of the air due to compression, and 
it will be found to be in excess of the work indi- 
cated by the diagram. The “ diagram work ”’ is, 
in fact, the change in total heat multiplied by the 
efficiency. This discrepancy between the area of 
the diagram and the work required for compression 
is apt to be highly confusing to a student, and now 
that turbo-compression is so common, the writers 
of textbooks ought to point out the fact and 
explain the reason, instead of ignoring it, as they 
seem always to do. 

The remaining chapters of the volume take us 
along the usual road by way of hot air engines, 
I.C. engines, steam engines, turbines, and refrigerat- 
ing machines to a final chapter on General Thermo- 
dynamic Relations. The treatment is entirely 
theoretical and sometimes rather sketchy, the 
steam jet air ejector being, for example, dismissed 
in less than six lines. What the book really suffers 
from is a lack of novelty in its subject matter, but 
to compensate for this defect the author has given 
many examples of problems with their solutions 
worked out, and the book is also accompanied by a 
separate list of problems, filling about thirty pages, 
appertaining to the contents of the various 
chapters. 

A Short History of the Steam Engine. By H. W. 

Dickinson, D.Eng. 1939. Cambridge University 

Press. Price 15s. 


In this book Dr. Dickinson has attempted the 
very difficult task of reviewing the whole history 
of the steam engine in a limited number of pages. 
That means that the major inventions of over 
200 years have to be discussed. Even if it be 
allowed that for the first century of its existence 
there was little notable change in the steam engine, 
pressures remaining low and speeds sedate, 
the historian is faced with the fact that with the 
beginning of the nineteenth century development 
took place very rapidly and that up to the con- 
cluding years of that century the engine advanced 
from its elemental form to its highest condition. 
It was then, when the reciprocating engine had 
attained its zenith, that the steam turbine entered 
the field and a new page in the history of steam 
began. That page is almost full. The steam 
turbine has reached a stage when any further 
change of a notable kind is improbable. What 
will the next page contain, and when will it be 
turned ? 

Dr. Dickinson lived too long in the atmosphere 
of the past as Keeper of the Science Museum 
to be able to throw off the lure of ancient things. 
Thus we find him in this volume giving more 
attention to the distant history of the steam 
engine than to its progress during the last 100 
years. That he does it admirably goes without 
saying. He has not relied only upon things made 
familiar by earlier writers, but has sought out 
less familiar facts to illustrate his chronicle. 
Hence, even the hardened reader of histories of 
technology will find here new sauces to tickle his 
palate. 

Dr. Dickinson opens, of course, with the series 
of discoveries which led up to the recognition 
of the weight of the atmosphere and the harnessing 
of the vacuum. We are consciously unscientific 
in speaking of the vacuum as something from which 
power can be derived. It is so human to do so 
that we may feel certain the people of Newcomen 
and Watt’s day thought in terms of the vacuum 
rather than of the pressure of the atmosphere, 
even though engineers knew the philosophic 
truth. Even at this day we speak of cold as if 
it were a real thing; not only an absence of heat. 
And as long as engines were all worked at or 
about a constant elevation above sea level the 
fallacy did little harm. We have no record that 
Newcomen ever bothered his head about the baro- 
meter, though he must have known that it had 
an effect upon the output of his engine. Watt 
was a far more scientific man, but even he does 
not appear to have thought that the variations 
in the height of the mercury were worth bothering 
about. His table of constants for Boulton and 
Watt engines takes no account of the pressure 
of the atmosphere, and as that is the most 
important factor in an atmospheric engine the 
neglect of it is rather remarkable. He does mention 
that when the common barometer stands at 30in. 
the barometer—or vacuum gauge—on the con- 
denser should stand at 28}in. “if your engine be 
in order.” Probably this indifference was due to 
the fact that the irregularities and inefficiency of 
the engines themselves made normal variations 


characteristic. 





in atmospheric pressure not worth bothering 
about. On the other hand, it is noteworthy 
that Trevithick, using a high-pressure engine, 
was forced to take notice of it when he erected 
engines in the Andes. In fact, it was then recog- 
nised that Watt’s engine would be very inefficient 
at an elevation of several thousand feet, whereas 
a high-pressure engine would be no worse off, 
for—rather broadly speaking—what it lost in 
the heat content of the steam it recovered by the 
reduction of back pressure. 

A fact that strikes the reader of this Short 
History is the preponderating part which Great 
Britain played in the history of the steam engine. 
Dr. Dickinson is too fair a historian to omit foreign 
names purposely, and too well informed to omit 
them accidentally. He gives to Oliver Evans his 
due, and, of course, mentions famous physicists 
and mathematicians like Papin and Carnot, 
and in later pages Americans like Allen, Worthing- 
ton and Porter, are not forgotten. But take it 
for all in all it may be said that the great inventions 
which mark the rise and progress of the reciprocat- 
ing steam engine were all British. Even when we 
reach later years British engineers dominate the 
position. The high-speed engine owes its highest 
development to Willans and Morcom, and the 
steam turbine of Parsons had made good before 
the Laval, Rateau, and Ljungstrém challenged 
it. Some day, perhaps, a philosophical historian 
will reveal the causes that give inventions a natural 
Often enough they would not be 
far to seek; but it would be not a little difficult 
to show why England for many years led the 
world in mechanical inventions which would 
have been just as useful in other countries, and 
why she lagged behind in, for example, the develop- 
ment of the internal combustion engine. 

But to return to Dr. Dickinson. Having dis- 
posed of engines in 158 pages, he reviews the pro- 
gress of the steam land boiler between 1851 and 
1900 in fourteen! Needless to say, it is quite 
impossible to do justice to the subject in such a 
limited space. Our author’s defence would no 
doubt be that he was writing a history of the 
steam engine, not of steam boilers. A perfectly 
legitimate defence, too. Then we have a short 
chapter entitled ‘The Philosophy of the Steam 
Engine,” in which the Carnot cycle and thermo- 
dynamics generally are outlined. That concludes 
Part I of the volume. The second part is 
much shorter. It is all about steam turbines, 
save for a chapter on the latest forms of boilers. 
When one gets away from ancient history in 
technical matters and comes down to modern 
things, he has to leave behind him all the charm 
that lingers round antiquity. Furthermore, science 
begins to obtrude so obtrusively that the historian 
is compelled to write a text-book rather than a 
history of inventions. Dr. Dickinson has done 
his best to maintain something of the human 
interest which adheres to his earlier chapters ; 
but in great measure “circumstances over which 
he has no control ” have directed his pen. 

In conclusion, we ought to say that whilst engi- 
neers will read with pleasure a work which is 
really excellent for its purpose, we trust that it 
will fall most often into the hands of intelligent 
people in general who recognise the vast importance 
in national history of the part played by tech- 
nology. 


BOOKS RECEIVED 


Oil and Petroleum Year Book, 1939. Compiled by 
W. E. Skinner. London: Walter E. Skinner, 15, Dowgate 
Hill, E.C.4. Price 10s. net. 

Lanchester’s ‘‘ Potted Logs.” By F. W. Lanchester, 
LL.D., F.R.S. London: Taylor and Francis, Ltd., Red 
Lion Court, E.C.4. Price 2s. net. 


Limits of Inflammability of Gases and Vapors. By H. F. 
Coward and G. W. Jones. Washington: United States 
Government Printing Office. Price 20c. net. 

Piping Handbook. Third edition. By J. H. Walker and 
S. Crocker. London: McGraw-Hill Publishing Company, 
Ltd., Aldwych House, W.C.2. Price 36s. net. 

A.R.P. Edited by F. E. Towndrow, 
London: Architectural Design and Construction, 
Bloomsbury Way, London, W.C.1. Price 1s. net. 

Elementary Mechanics: With Hydrostatics. By D. 
Humphrey, B.A., and E. A. Baggott, M.Sc. London: 
Longmans, Green and Co., Ltd., 39, Paternoster Row, 
E.C.4. Price 8s net. 


A.R.I.B.A. 
26, 








THe SEWERAGE OF Detut.—In Mr. J. R. Bromage’s 
article on the Sewerage of Delhi in last week’s issue it 
was stated that the motors employed in connection with 
the aeration tanks drove their shafting through Hans 
Renold chain drives. We are informed that this state- 
ment is not correct, and that the drives are made through 
Morse rocker-joint silent chains, supplied by the Morse 
Chain Company, Ltd., of Letchworth, Herts. 
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Reconstructed Locomotives on the 
Central Uruguay Railway 


URING the past year some locomotive conver- 

sions of rather unusual kind have been carried 
out on the Central Uruguay Railway, having for 
object the production of mixed traffic locomotives to 
replace some existing passenger locomotives, the 
sphere of action of which latter had become drastically 
reduced by the introduction of long-distance railcar 
services for passengers and by the restriction of their 
use on certain important sections of the railway 
because of their relatively high axle loads in relation 
to the track conditions prevailing. This has been 
accomplished by converting the original 2-6-0 type 
engines, which had 154-ton maximum axle loads, to 
2-8-0 type with a maximum axle load of 134 tons, 
and at the same time the tractive power of the new 
engines has been increased in relation to the original 
ones. The diagram Fig. 1 shows the engines as 




















inch and the heating surface is only changed to the 
extent of totalling 1315-5 square feet plus super- 
heating surface of 276-5 square feet; when these 
original boilers become worn out they will be replaced 
by the larger present standard boilers. In addition 
to the drawings previously mentioned, Figs. 4 and 5 
illustrate a reconstructed engine with large boiler 
and one with a small (modified original) boiler, 
respectively. 

The description which here follows deals specific- 
ally with the reconstructions having the large boilers ; 
but, inasmuch as such description applies equally to 
those having the smaller boilers, except in relation to 
the boiler itself, it suffices for both cases. 

A straight-top boiler with round-topped fire-box 
and having Mr. Dewhurst’s, C.M.E. to the railway, 
usual features, as far as such can be applied to 
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Fic. 1—CENTRAL URUGUAY RAILWAY 2-6-0 PASSENGER ENGINE 


originally built, whilst the side elevation, Fig. 2, and 
cross sectional views, Fig. 3, show the reconstructed 
locomotives, and a schedule of the principal dimen- 
sions of the new engines is given on page 715. The 
original engines were coal-burners, but were con- 
verted to burn fuel oil a few years back, and the 
reconstructed engines are also oil-burners. 

The dimensions of the reconstructed engines, 
additional to those on the diagram, together with the 
principal ratios, are given in the table. The leading 
dimensions of the original engines were :—cylinders, 
20in. by 26in.; driving and coupled wheels, 
6ft. diameter; pony wheels, 3ft. 0}in. diameter ; 
flues, twenty-one of 5in. O.D.; tubes, 134 of lfin. 
O.D.; superheater elements, eighty-four of lin. 
O.D.; heating surfaces, tubes and flues, 1145 square 
feet; total evaporative, 1269-5 square feet, plus 
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between-frames circumstances as regards the fire-box, 
is used in place of the previous Belpaire pattern, 
obtaining an appreciable increase in size of boiler and 
heating surface with only a slight addition to the 
weight. The inside fire-box has a curved and slanting 
roof with direct crown stays of radial type and ample 
vertical taper—from 3in. to 5in.—in the water legs, 
its plates being of mild steel of thicknesses within the 
limits which experience has shown to be satisfactory 
in boilers designed by him over a period of some 
twenty years for locomotives on various “ difficult ” 
railways. The fire-boxes of these larger boilers are 
also equipped with Nicholson thermic siphons, one 
only per fire-box being used on account of the relative 
narrowness of the fire-box. They represent some of 
the few cases of the employment of siphons in between- 
frames fire-boxes of the 4ft. 8}in. gauge ; the results 
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about twice the thickness of the plate. There is also 
a large mud door under the barrel of the boiler a short 
distance in front of the throat plate. 

From the section through the fire-box (Fig. 3) the 
curved roof, the large radii of the shoulders of the 
fire-box, as also the ample widening out of the water 
legs, will be seen. The radial staying of the crown 
and the fact that there is a central row of roof stays, 
to suit the incorporation of the thermic siphon (with 
the regulator rod consequently somewhat away from 
the vertical centre line of the boiler), will also be 
seen ; the three front rows are independent expansion 
stays, the end ones on the shoulder of the fire-box 
being of the Tate pattern. The application of the 
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FiG. 3—SECTIONS OF RECONSTRUCTED ENGINE 


tubes to the fire-box tube plate follows Mr. Dewhurst’s 
practice, as described in the technical Press during 
past years, and comprises a positive “ locking in the 
plate.” In Fig. 3 the principal air inlets about 
two-thirds along the sides towards the back are 
marked 1, whilst 2 shows the auxiliary air inlet at 
the front end around the burner. The brickwork is 
not shown, being of the customary form for oil fuel, 
having a narrow longitudinal trough in the fire pan 
with side walls extending the full width of the fire-box 
and also at the back to about ft. above the founda- 
tion ring. The burner (single) is of the “ flat’ type 
and there is no brick arch. 

From the section through smoke-box and cylinders, 
also Fig. 3, the steam chest and passages deriving 











Fuel Oil 1480 Galls. 






Water 3500 Galle. 
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FiG. 2—PASSENGER ENGINE RECONSTRUCTED AS 2-8-0 MIXED TRAFFIC ENGINE 


276-5 square feet superheater surface ; grate area, 
25 square feet; boiler pressure, 160 lb. per square 
inch; and a rated tractive force at 85 per cent. 
B.P. of 19,644 1b.; with R.T.F. per ton of engine 
weight, 364]b. As will be seen, the reconstructed 
engines have an increase of 35 per cent. in tractive 
power and their R.T.F. per ton of engine weight is 
relatively high at 420 Ib. 

The engravings, Figs. 2 and 3, show the recon- 
structed engines with a new large boiler of a 
present standard of the railway applied to them ; 
but in some cases the original boilers, of Belpaire 
pattern, have been re-used by lengthening the barrels 
to suit the new design. In their case the rated 


tractive force is now 23,570 lb., whilst their boiler 
pressure remains, as originally, 160 lb. per square 





with these engines have been very satisfactory. The 
dome and safety valves are also in accord with Mr. 
Dewhurst’s practice, the former being of large 
diameter and seated some two-fifths along the com- 
bined length of the boiler and fire-box ; whilst the 
latter—of Ross ‘‘ Pop ”’ type—are placed on a base 
7in. above the fire-box shell in order to reduce as far 
as possible the water content of the blown-off steam. 
A steam turret is provided over the fire-box, supply- 
ing steam to all auxiliaries except the steam circulating 
valve and connected fitments. Extra wash-out holes 
are provided on the haunches of the boiler barrel 
adjacent to the front and back tube plates, and they, 
together with those at the level of the fire-box roof, 
are all plain plug holes having a supplementary pad 
electrically welded on, thus giving a depth of thread 





from the original design and the C.U. Railway present 
standard smoke-box arrangement with ‘‘ petticoat,” 
low blast pipe, &c., will be seen. The smoke-box 
arrangement comprises a relatively large-diameter 
chimney, a low blast pipe, a petticoat somewhat long 
and with space left for entraining a proportion of 
gases around the chimney base ; the blast pipe orifice 
—which is a ‘“‘ jumper”—has four “nibs.” The 
smoke-box front comprises a circular plate bolted on 
and so removable for repair, and thus a relatively 


small smoke-box door is used. The superheater 
element joints are of the metal-to-metal “ball” 
pattern. i 


The original engines had a well-designed (link 
motion) valve gear and 10in. diameter inside admis- 
sion piston valves, together with adequate and 
































JuNE 9, 1939 


THE ENGINEER 


715 








reasonably direct steam and exhaust passages. 
Since this combination had given good results from a 
steam utilisation point of view, the cylinders, valves, 
and motion were retained, the only changes made 
being an adjustment in length of the intermediate 
valve rod to suit the altered wheel spacing, and the 
provision of tail rods working in a 7in. long bearing 
sleeve and steam-tight jacket. 

New main frames were, of course, necessary for the 





ended pattern with vertical cotter adjustment, but 
with both cotter and bolt placed behind the crank 
pin where the cantilever effect of the mass reduces the 
proportion of reciprocating weight of the connecting- 
rod to be balanced. 

The coupling-rods are of plain slab section in order 
to avoid too great a lateral stiffness in relation to the 
lateral stiffness inherent in the main frames, and as 
slack develops in service by the lateral wear in axle- 

















FIG. 4—RECONSTRUCTED ENGINE WITH LARGE BOILER 


conversion. They are of lin. thickness and of con- 
siderable depth, being carried out horizontally at the 
top from in front of the smoke-box to the extreme 
rear of the engine, thus stiffening up the trailing end 
and providing a good basis on which the footplate, 
which is higher than on most railways because the 
whole engine is higher, owing to the C.U. Railway 
loading gauge of 14ft. 4}in., is supported. The frame 
top running straight rearwards and carrying the 
running plate at that height avoids the necessity of 
splashers for any of the wheels. The cab itself has 
doors at front opening on to the running plate. The 
axle-box guides are of the “ wedge” pattern, with 
wedges to the front, the axle-boxes being of bronze, 
cast in chills, for long-wearing properties. 

The pony truck has three-joint swing links arranged 
to provide the maximum effect upon the curving of 
the engine, derivable from the weight upon the pony 
truck. 

Balancing of the reciprocating weight has been 
provided for to the extent of 53 per cent., not, how- 
ever, divided equally amongst the coupled wheels, 
but to the extent of 14 per cent. at each of the main 
driving and intermediate coupled wheels and 12} per 
cent. at each of the front and rear coupled wheels, 
as shown in Fig. 6, the maximum wheel hammer blows 
resulting therefrom being 2-05 tons at the maximum 
revolutions which the service speed calls for. The 
whole engine hammer blow at the same speed is 
8-98 tons. The object of placing a greater proportion 
of the over-balance in the two middle pairs of wheels 
was to bring as much of the balancing as possible 
near to the theoretical centre of reaction. (Engine- 
men call these engines the ‘‘ Pullmans,” on account 
of their good riding qualities.) _ 

The coupled wheels are of a specially reinforced 
design, as shown in Fig. 7, from which the extra depth 
of rim section and the ribs at all corners are evident, 
these latter being accentuated in the neighbourhood 
of the crank pin bos’ where cracked spokes mostly 
oceur. The main driving wheel tyres are flangeless, 
and are 63in. wide ; other tyres 5}in. wide, and the 
treads are turned conically at 1 in 40, instead of the 
usual | in 20, the flangeless tyres being 1 in 80. 

The springs of the coupled wheels are 3ft. centres, 





boxes and horns, the rods connecting the main driving 
and intermediate coupled wheels are stronger than 
the others—a provision not always made. The crank 
pin caps are of a special type allowing for adjustment 
in relation to the bush face and for tightening upon 
the thread itself. 

The coupled wheel axle-boxes as well as the steam- 
chests and cylinders, are lubricated from mechanical 
lubricators placed one on each side of the engine 
upon the running plate operated from the crossheads. 
The pony truck and tender axle-boxes are “‘ under ” 
lubricated with oil packing. All the rod bearings, 
including the big ends, are grease lubricated, although 
it may be noticed that these latter are of the adjust- 
able type. The repair methods of the railway enable 


Percentage of Reciprocating 
Weights Balanced at Each Wheel 
1242% 10 14 % 





small portion of steam, whilst the snifters allow the 
necessary portion of air to combine with the steam 
coming vid the superheater elements, and thus 


Central Uruguay Railway.—Conversion of 2-6-0 Type to 
2-8-0 Type 


Conditions : Modified engines. 
Gauge 4ft. 8hin 
Curves, minimum radius 480ft. 

Ruling gradient z 1 in 70 
Rails per yard 65 Ib 
Principal dimensions (additional to saben ‘ 
E ie: 


20in. by 26in. 


linders, two 
= 10in. 


Piston valves, diameters 


Wheels, diameter of pony . .» 3Sft. Ofix 
Wheels, diameter of wees and coupled + Of. 
Fire-box shell width ... --- 4ft, lin. 
Grate h. re 7ft. fein. 
Grate width . ans 3ft. 5in. 
Flues, number and outside diameter ... 24, Sin. 
Tubes, number and outside diameter --- 139, lfin. 
Superheater elements, number and outside 
iameter we Sy Ee 

Heating surface : 

Tubes and flues.. 1280 aq. ft. 

Fire-box . 116-5 sq. ft. 

Thermic siphon 22-5 sq. ft. 

Total evaporative 1419-0 sq. ft. 
Superheater surface. 330 sq. ft. 
Equiv. H.S.=total ev ap. HS. 

heater surface : 1859 sq. ft. 
Grate area 24 sq. ft. 
Boiler pressure 180 Ib. /sq. in. 





Tractive force : 


Rated tractive force : 


At 85 per cent. boiler pressure 26,520 Ib. 














At 75 per cent. boiler pressure ... 23,400 Ib. 
Tractive force (at 85 wens cent. —_— ‘ton of 
engine weight 420 Ib. 
Ratios : 
Adhesion weight a 
Tractive force (at 85 per cent. B.P.) 
Rated tractive force (at 85 per cent. B.P. S 14-2 (12-714 
Equivalent heating surface : ah 
Total evaporative surface tye te rarer 
Grate area 
Total evaporative surface 43 
Superheating surface 


* Adjusted effectiveness for oil fuel combustion (equiv. 
H.S.+ 12 per cent.). 
furnish relatively cool air to the cylinders, which, 
in combination with the steam, provides sufficient 
assistance in the lubrication of the cylinders, &c. 


All Hammer Blows Calculated at 5 Reus. Per. Sec. 


14% 129% 








Wheel Hammer Blow 
Axle Hammer Blow 


Whole Engine Hammer Biow 
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Fic. 6—ARRANGEMENT 


engines to cover a minimum of 120,000 miles between 
general repairs, without any intermediate shopping, 
and it has been found that even when using grease 
lubrication, where naturally more wear occurs on 
bushes or brasses than with oil, big ends if of the 
adjustable type can run from shop to shop. 

The gradients on the railway being fairly steep 























FIG. 5—RECONSTRUCTED 


with plates jin. in thickness, and this somewhat 
unusual flexibility has given very good results in 
service. There are compensating beams in two 
groups, between the front coupled and main driving 
wheel springs and between the intermediate and rear 
coupled wheel springs respectively. 

The connecting-rods are of I section, the small ends 
being of the adjustable wedge pattern with horizontal 
wedge screws, whilst the big ends are of the open- 








ENGINE WITH SMALL BOILER 


and fluctuating frequently, steam circulation through 
the superheater elements when drifting is found 
necessary. The system employed to meet these condi- 
tions is that adopted on the line in recent years, con- 
sisting of a steam-circulating valve connected to the 
saturated side of the header and a pair of “ snifting ” 
valves connected to the superheated side. The steam 
circulation, which comes into operation automatically 
on the closing of the regulator, introduces a relatively 





1-83 Tons 


2-12 


8-98 Tons 


OF BALANCE WEIGHTS 


When the engine is standing, in steam, the circulating 
valve automatically opens, thus allowing steam to 
pass through the superheater element and escape by 
the snifting valves and/or the steam-circulating valve 
vent, a further safeguard being provided which makes 
it impossible to have the blower valve and the fuel- 
atomising valve open together without the steam- 
circulating valve also being open. 

Vacuum brake equipment is fitted on the engine 
and tender. As cattle are occasionally encountered on 





SECTION AB. SECTION C.D. 
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FiG. 7—DESIGN OF COUPLED WH<zEL 


the line, a special form of hose coupling is provided 
at the front of the engine, this being a development 
from the form of an ordinary vacuum hose coupling, 
and a hose with ends to suit is carried elsewhere on 
the engine for application when required; this 
particular feature can be seen in Fig. 5, and it 
will also be noted that the cow-catcher is of a very 
robust type and that the buffers are of the “ swing- 
up” pattern. It should be added that the Central 
Uruguay Railway is one of the few in which the whole 
of the stock is vacuum equipped, and freight train 
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speeds on it are therefore considerably higher than 
on other railways of a like nature. Sanding is pro- 
vided by four sand boxes, hand operated—in pairs 
independently—from the footplate, delivering to the 
main driving and front coupled wheels respectively. 

A radical locomotive conversion such as the fore- 
going may appear at first sight unjustified, but in 
this case, by making it combined with a reconstruction 
to be commenced shortly of some existing 2-8-0 
locomotives to 4-8-0 type with the same reduction 
of axle loads, an expenditure on relaying some 130 
miles of line with new rails, &c., is avoided at a cost of 
about one-tenth on the conversion of locomotives, 
and, what is of equal importance, the life of existing 
track on other sections of the railway wil! be appre- 
ciably extended. In their enlarged sphere of action 
the traffic effectiveness of the reconstructed engines, 
both as load haulers as such and also per unit of fuel 
consumed, is very much increased ; the large boiler 
and small boiler classes taking twenty-nine and 
twenty-five double-bogie wagons of cattle (522 and 
450 head of cattle), respectively, compared with 
twenty-one wagons of cattle before reconstruction, 
over sections of the line ruled by the conditions set 
out at the head of the table of dimensions and having 
short sections of 1 in 50. 











** Beaufort’ Bomber 


The Bristol 


THE “ Beaufort” aircraft, built by the Bristol 
Aeroplane Company, Ltd., is not be to regarded 
merely as a development of the same company’s 
*‘ Blenheim.” It is an entirely new design of aircraft, 
and is capable of fulfilling many duties, being described 
as a “combined bomber, general reconnaissance, 
torpedo bomber, and general-purpose land plane.” 
Its speed, we are informed, is such as to justify a 
claim that it is the world’s fastest bomber. This 
advance in speed over the Bristol ‘“‘ Blenheim” has 
been achieved in spite of the higher load factors and 
more varied operational duties of the “ Beaufort.” 
It is also to be noted that the low structure weight of 
the ‘“‘ Blenheim,” which was only 30 per cent., has 
been surpassed in the “ Beaufort,” in which a new 
record, it is claimed, has been created. From its 
inception the “ Beaufort’? was designed for rapid 
production and the ability to spread the construction 
by the subdivision of the manufacture of its com- 
ponents. The ‘“ Beaufort ’”’ follows the fully stressed- 
skin method of construction, with mid-wing disposi- 
tion, retracting undercarriages and tail wheel, 
hydraulically operated flaps and other services, 
mass balanced Frise ailerons, and controllable cooling. 
Accommodation is provided for a crew of four, 
consisting of pilot, navigator, gunner, and wireless 


> 


operator. The “Beaufort” is fitted with two 
Bristol “‘ Taurus’ double-row sleeve-valve engines, 
developing over 1000 H.P. each. The overall dimen- 
sions are :—Span, 57ft. 10in.; length, 44ft. 2in.; 
height, 14ft. 3in. 








Pipe Coupling 
A NEW design of pipe coupling for solid-drawn 
copper and steel tubes is illustrated in the accompany- 
ing engraving. Known as the “ Crownall”’ coupling, 
it is manufactured by Tube Patents, Ltd., of 17, The 
Broadway, Wimbledon, 8.W.19. One of the chief 
claims made by the firm is that it can be used with 
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COUPLING FOR METAL PIPES 


distinct advantage, particularly on installations where 
pipes have to be inserted or withdrawn between 
fixed points ; other advantages are that the joint can 
be made and disconnected repeatedly without the 
necessity of renewing any part, and that there are no 
loose parts before the joint is made ; furthermore, no 
special tools are required for its fitting. 

Referring to the upper drawing, showing the coup- 
ling in the form of a simple nut adaptor which can be 
applied to many units having screwed spigots forming 
integral parts of a main body, firstly it will be noted 





that the usual female straight connection generally 


used for this purpose is unnecessary. With the last- 
named type of fitting two joints are necessary, the 
joint made at the female end and the joint made at 
the coupling end for the tube. The coupling, shown 
dismantled on the right-hand side of the engraving, 
consists of a sealing ferrule A which is formed with 
serrations or grooves B for the purpose of gripping the 
tube. The nut C is threaded at one end to standard 
gas sizes to fit the spigot and at the other end is pro- 
vided internally with a tapered portion which com- 
presses the ferrule through being tightened against the 
taper D thereon. A flat or convex-faced soft metal 
washer E is permanently fixed to the sealing ferrule. 
On the ferrule is formed a small shoulder F, which 
serves the purpose of temporarily retaining the sealing 
ferrule within the nut, before a joint is made, so that 
all the components are held together for stock pur- 
poses. In the drawings reproduced, both the shoulder 
F and the grooves B are shown exaggerated. The 
tube is arranged to abut against an internal shoulder G 
on the sealing ferrule, thus preventing the pipe from 
being pushed up inside the coupling body. 

In order to make a joint the tube is cut to the 
required length and pushed into the coupling nut 
until it abuts against the internal shoulder on the 
sealing ferrule. It should be noted that with this 
type of coupling it is not necessary for the tube to be 
registered up and into the coupling body, as is required 
with other joints of the type, where a gland or sealing 
ferrule is compressed on to,a pipe, and where a joint 
cannot be made unless this condition is met. The 
tightening of the nut on the ‘‘ Crownall”’ joint then 
effects a seal by compressing the grooves on to the 
pipe and compressing the soft metal washer, as shown 
at the left-hand side of the drawing. When this 
operation has been effected the small shoulder F on 
the ferrule no longer presents an obstacle to the 
removal of the nut and its withdrawal along the tube 
as shown on the right-hand side of the engraving. 
Before the tightening, although the ferrule cannot be 
separated from the nut, the nut ean be rotated freely. 
By eliminating the necessity of inserting the tube up 
and into the coupling bedy, this type of fitting can be 
designed to be serewed in smaller thread diameters 
presenting a neater appearance, especially on exposed 
assemblies. 

In the lower drawing flanged couplings made on the 
same principle are illustrated dismantled, with a pipe 
being withdrawn from a position between two fixed 
points. 

We are informed that tests at the National Physical 
Laboratory on a short length of copper tube fitted 
with ‘“‘ Crownall’’ couplings at each end resulted in 
the case of a fin. bore tube of 17-gauge, in the bursting 
of the pipe in a position remote from the coupling, 
at a pressure of 8288 Ib. per square inch. In the case 
of a fin. bore tube of 18-gauge, the bursting pressure 
was 6496 lb. per square inch. In each case the 
couplings were not affected by the pressure. 
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A Switchgear Installation at Stretford 


= —— 


SUB-STATION recently put into service at 

Chassen Road by the Stretford and District 
Electricity Board controls two 33-kV lines, one direct 
from the Manchester Corporation power station at 
Barton and the other from another sub-station, also 
fed from Barton. Although the station is not large, 
the equipment presents various points of interest. 
Two 5000-kVA transformers reduce the voltage from 
33 kV to 6-6 kV. Distribution from the secondary 
side is controlled by an eight-panel switchboard. 
One switch house accommodates the 33-kV_ switch- 
gear, whilst the distribution switchgear together 
with the control boards and the metering equip- 
ment for the whole sub-station is housed in another 
switch house. In accordance with usual prac- 
tice, the transformers are mounted outdoors in 
open brick cubicles. There are five 33-kV Metro- 
politan-Vickers metal-clad single-break switch units 
(Fig. 1), having a rated breaking capacity of 13,100 
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proof wall, Fig. 2. Condenser type bus-bars and oil- 
filled junction boxes are employed. While the segre- 
gation of the components has given a neat lay-out, 
access to the various parts of the switchgear has not 
been hampered. As the multi-core cables are run 
in a trench in front of the switchgear, they are well 
separated from the main cables. 

With this fixed type switchgear it is possible to 
employ permanent oil-handling equipment. As each 
circuit breaker is connected through drain cocks to 
clean and dirty oil tanks, it is possible to empty any 
tank in a matter of minutes, and to refill with clean 
oil. By emptying a tank and unbolting a door in the 
circuit breaker tank opposite the cross jet pots, the 
contacts can be examined. The time required for the 
whole operation is only 25 per cent. of that needed 
in the case of the conventional double-break circuit 
breaker. The oil-handling plant is housed in a 


separate cubicle behind the bus-coupler switch, and 











In order that extensions may be made without 
difficulty, the 33-kV switch house has been designed 
on generous lines. Space has been left for two 
units in each section for controlling two additional 
feeders and two additional transformers. To keep 
the temperature above dew point, heating apparatus 
has been installed. 

The installation was designed by the staff of the 
Stretford and District Electricity Board, to whom we 
are indebted for permission to publish this article. 








A New Road Trailer 


THE engravings below illustrate a large new 
road trailer built by R. A. Dyson and Co., 
Ltd., of Liverpool, for the transport of excavators 
and small locomotives. It is designed to carry a 
load of 30 tons on a platform, 15ft. long by 9ft. 9in. 
wide, the overall dimensions being 28ft. by 10ft. 6in., 
and the loading level 22in. The chassis is a compound 
structure of channel and plate and has a winch built 
on a platform at the forward end. The rear of 











FIG. 1—-33-KV METAL-CLAD SWITCHGEAR 


amperes (750 mVA). They are fixed in position and 
isolation is obtained by separate oil-immersed 
isolating switches. Since it is almost unknown 
nowadays for a high-capacity circuit breaker to be so 
damaged that repairs cannot be made without remov- 
ing it,-the use of fixed breakers, which once installed 
are not intended to be moved, is regaining favour for 
metal-clad switchgear. For high-capacity switch- 
gear fixed units are claimed to have many advantages 
over draw-out gear. Ifa breaker is fixed, it is possible 
to run permanent oil piping, the circuit centres being 
those of the breaker itself and not larger than those 
imposed by the clearances necessary on the insulat- 
ing plugs in air. Moreover, it is much easier to 
achieve phase separation. All these advantages have 
been obtained in the installation under consideration. 
Complete phase separation has been obtained on 
the bus-bars, cable boxes, and isolating switches. 
Although none is included in this particular instal- 
lation, single-phase voltage transformers can be used, 
so that every E.H.T. conductor is enclosed in earthed 
metal throughout the equipment. As _ single-core 
cables have been used between the switchgear and 
transformers, phase-to-phase faults are practically 
impossible. Short-cireuit type tests carried out on the 
breaker now serving as the bus section unit satisfied 
the requirements of B.S.S. 116—1937, Part II, com- 
pletely. The complete series of tests was made 
without changing the oil or contacts. 

Although with reliable switchgear of adequate 
breaking capacity the risk of fire is small, within the 
last year or two increased attention has been paid to 
precautions against fire in switch houses. With the 
object of ensuring that any defective apparatus will 
be isolated with minimum delay, and that if a fire 
should begin, its effects will be confined to a small 
part of the switch house, various schemes have been 
proposed. One that has formed the subject of much 
discussion is bus-bar protection, which aims at 
isolating faults in such a short period that there is 
insufficient time for a fire to do damage. Other means 
are to sectionalise the bus-bars and to avoid a large 
number of feeders being connected to one bus section. 
The switchgear itself can also be divided by fire- 
proof walls, so at the worst any fire can be confined 
to a small portion of the gear and cannot, for instance, 
damage both bus-bars and the outgoing feeders. 

In the sub-station under consideration, the switch- 
house is divided into three main sections by fireproof 
brick walls. The bus-bar section breaker occupies the 
centre section and the other sections of the switch 
house each contain circuit breakers controlling one 
feeder and one transformer. Outgoing cable boxes 
are also separated from the circuit breaker by a fire- 





consists of clean and dirty oil tanks and a pump. 
Space is available for a portable centrifuge and filter 
press if required. 

From the transformers the 6-6-kV cables are led 
through 6in. earthenware pipes to the secondary dis- 
tribution board, composed of light Metropolitan- 
Vickers draw-out double-bus switch units, rated at 
21,900 amperes (250 mVA). In the main bars there is 
a central bus section switch. Opposite the distribu- 
tion switchboard there are the metering equipments 
and two control boards from which the whole sub- 
station is controlled. 





FIG. 2—SWITCHGEAR AND CABLE BOXES 


the trailer is carried on two axles in line, each being 
fitted with twin 9-75in. by 20in. low-pressure tyres. 
These axles are mounted on steel castings which 
are held on the chassis by large eyebolts and safety 
nuts. To remove the rear axles all that is necessary 
is to jack the end up, slack off the retaining nuts, 
and wheel out the axles. 

Girling brakes fitted to the rear wheels are operated 
by means of a hand screw and wheel from the side 
and by a special brake in the driving cab. All the 
wheels are fitted with Timken roller bearings. 

Set in the wooden platform of the trailer are two 
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open steel strips for the carriage of locomotives. 

When loading the trailer the rear wheels are 
removed and the back lowered to rest on the ground. 
Two small hinged ramps, which can be operated 
through the medium of special winches on either 
end of the trailer, are then dropped and the load is 
either hauled or driven up the ramps on_to the 
platform. The end is then jacked up and the wheels 
replaced. 








A High-Pressure Coolant Pump 





A STEADY supply of clean coolant at high pressure 
is necessary for the efficient working of tools on gun- 
boring machines, and a compact little reciprocating 
pump for this purpose is now being made by Towler 
Brothers (Patents), Ltd., of Rodley, near Leeds. 
It is capable of working continuously at 1440 r.p.m. 
against pressures up to 7000 Ib. per square inch, and 
has no difficulty in supplying the coolant at a pressure 

















HIGH - PRESSURE COOLANT PUMP 


of about 1000 lb. per square inch, which is required for 
gun boring. 

The pump is placed inside the coolant tank, and 
is mounted in a plate, through which its shaft projects, 
bolted on the tank side. Its motor drives the shaft 
through vee belts and is mounted on the tank in an 
adjustable cradle, which permits the taking up of 
belt stretch. As may be seen from the accompany- 
ing drawings, the pump shaft runs in roller bearings, 





As stated above, it is of particular importance that 
clean liquid should be delivered to the boring tool, 
and two means to ensure this have been incorporated 
in the pump. Coolant entering the inlet side is first 
cleared of dust or chips by a rotary self-cleaning 
strainer, and the inlet, on the top of the tank, to 
admit air when the level of the coolant falls is fitted 
with an air filter. These filters not only ensure a clean 
supply of liquid to the boring machine, but also help 
to lengthen the life of the pump. 








Railway Accident at Hilgay 


THREE passengers were killed and seven injured, 
one of whom has since died, in a railway accident 
which took place on the L.N.E.R. line between 
Hunstanton and London at Hilgay Station, not far 
from Downham Market, on Thursday morning, 
June Ist. A train which left Hunstanton at 
11.2 was approaching Hilgay about midday when 
it came into collision with a lorry loaded with 
straw which was crossing the line at an 
occupation crossing just north.of the station 
which converges on the railway at an angle of about 
45 deg. The train was then travelling at a speed of 
about 60 m.p.h. down the straight stretch of line, 
and the locomotive caught the front part of the lorry, 
wrecked the driver’s cab, and threw it on its side 
on the down track. The engine and the five following 
coaches were derailed, and were carried on some 
200 yards and came to a standstill some 30 yards 
outside Hilgay Station. To the left of the up line 
there were a number of standing goods wagons in 
a siding, and the derailed coaches, striking these, 
had their sides torn off. They remained upright 
and did not telescope. There were some thirty 
people in the train and the three passengers who were 
killed were all in the second coach, which was a 
third-class brake coach with only two passenger 
compartments. The guard, who was in the same 
coach, happened to be sitting on the opposite side 
to that damaged, and thus escaped injury. The 
locomotive finally broke away from the train and 
came to rest on its side. The scene of the accident 
was visited the same day by Colonel H. H. Maudlin, 
Divisional manager, southern area, and Colonel 
V. M. Barrington-Ward, the superintendent of 
the southern area, who were accompanied by Lieut.- 
Colonel Mount, Chief Inspector of Railways, Ministry 
of Transport, who is preparing a report on the 
accident. In a statement issued by the British 
Road Federation referring to the accident, it is 
pointed out there are more than 10,000 occupation 
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ARRANGEMENT OF HIGH-PRESSURE COOLANT PUMP 


and has on it three excentries which serve to recipro- 
cate the pistons. Wear on the excentrics is eliminated 
by fitting them with roller bearings which contact 
with the piston spindle head plates. There are no 
hydraulic packings, the pistons being a very close 
fit im the pump bores, their clearance being only 
about 0-0002in. The pistons, which are lin. dia- 
meter by $in. stroke, have a lap of 2}in. This long 
lap, coupled with the small surface speed, makes 
piston or cylinder wear practically negligible, and the 
pump delivery is maintained constant over a long 
period. 

Each piston spindle is held firmly against the cam 
rollers during the suction stroke by two strong coil 
springs, and alignment between the spindle head and 
the roller cage is maintained by guide plates. 

The inlet and outlet valves are of the self-acting 
mushroom type, held on their seatings by springs on 
the spindles. 

A spring-loaded relief valve is connected to the 
outlet chamber of the pump to return excess liquid 
to the tank. 





crossings in Great Britain, and some 4000 public 
level crossings, of which 200 are in Greater London. 
On the main trunk roads under the direct control of 
the Ministry of Transport there are 112 level crossings, 
making one for each 40 miles of road. The Federation 
urges that immediate action should be taken to 
eliminate these crossings. 








G.W.R. SUMMER SERvICE.—The summer train service 
of the Great Western Railway Company, which will 
be in operation between July 3rd and September 24th, 
will include 800 additional trains on weekdays and 600 
on Sundays. Included in the services will be twenty-five 
express trains covering 2075 miles at speeds of 60 m.p.h. 
or more. Summer services will involve the running of 
125,150 miles daily. Under the new arrangements the 
“* Cornish Riviera Limited ” will run non-stop to Plymouth 
on Mondays to Fridays, covering the 226 miles in 240 min. 
On Saturdays, the train will become a group of four 
trains, leaving at intervals of 5min., the main train 
making its first stop at Par—260} miles. 


Cleaning of Coal by Heavy 
Liquids* 
By M. G. DRIESSEN, Principal of the Mining Research 
Department of the Staatsmijnen, Limburg. 
(Continued from page 690, June 2nd) 
APPLICATION OF THE STAATSMIJNEN- 
LoEss WASHERY 


PRACTICAL 


Fic. 4 shows the general arrangement of the new 
system. Raw coal is fed by a belt conveyor A to the 
wash box B, which takes the form of a shallow trough 
and is filled with a loess suspension of any selected 
density between 1-25 and 1-65. Shale and middlings, 
which are heavier in specific gravity than the separat- 
ing medium, fall to the bottom of the trough and are 
removed. by the scraper C. The same scraper is also 
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Fic. 4—Diagram of the Staatsmijnen Loess Washery for Nuts 
and Lump Coal 


used to skim the cleaned coal from the surface of the 
heavy liquor where it floats, on to a screen D, where 
the coal is cleansed from the remaining loess by 
rinsing with water. The same process is applied to 
the dirt on screen E. The washing process proper is 
now completed. The diluted loess suspension flows 
from the screens D and E to a pump F (the only 
centrifugal pump used in the whole system) which 
pumps the rinsing water to a cyclone thickener G 
placed above the wash box. The thickened suspen- 
sion, which is collected in the apex of the cyclone, 
flows back to the wash box B, whilst the clarified 
water serves again as rinsing water on the screens 
D and E. 

If, in addition to this separation of coal and dirt, 
it is desired to separate middlings and dirt, the sinks 
are not sent to the screen E, but, as seen in Fig. 5, 
are discharged into a pipe wherein an ascending 
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Fic. 5—Diagram of the Staatsmijnen Loess Washery for Nuts 
and Middlings 


current of liquor is maintamed by a propeller pump. 
The true dirt falls against the ascending current to 
the bottom of the pipe and is removed by a seraper 
or bucket elevator H to a screen K where it is rinsed. 
The middlings are transported over screen L to the 
rinsing screen M, where they are cleansed from the 
remaining loess. 
THE CYCLONE THICKENER 

As this type of thickener is probably unknown in 
washery technique, a few details of the new apparatus 
are here given. 

The cyclone thickener consists of a cone with a flat 
cover having a central outlet (see Fig. 6). The diluted 
loess suspension of specific gravity about 1-025 flows 
tangentially in the cone just beneath the cover, and 
with a pressure of 10 1b. to 15 1b. per square inch. 
Due to the large inlet velocity, the liquor is given a 
rapid rotational motion so that the heavy sandy loess 
particles are centrifuged towards the wall and 
assemble in the point of the cone, where they can be 
drained from the outlet for the thickened suspension. 
The density of the outlet liquor can be regulated by 
varying the outlet diameter at the apex. The small 
clayey particles and slime leave the cone together 
with the bulk of the water by the central opening in 
the cover. 

The principle of the cyclone thickener can very 
well be compared with the well-known cyclone dust 
extractors, which collect most of the heavier dust 








* The Institute of Fuel, May 4th, 1939. 















































June 9, 1939 


THE ENGINEER 


719 








particles in the air, the cleaned air containing the 
smaller particles leaving the cyclone through a central 
opening. 

A peculiarity of the cyclone thickener is that centri- 
fugal force and not gravity is used to concentrate 
the heavy particles in the apex of the cone, and this 
is demonstrated by the fact that the cyclone if placed 
upside down will function as a thickener as well as 
in normal position. 

The cyclone thickener has been investigated care- 
fully in laboratories and in the washery itself, and 
the relation between the drain opening and the density 
of the thickened liquor, as well as that of the clarified 
water, is known. Decreasing the diameter of the 
outlet causes an increase in the density of the thickened 
suspension, together with an increase in the specific 
gravity of the clarified water. The clarification can be 
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improved by increasing the pressure, by which means 
the specific gravity of the clean water can be reduced 
while using the same inlet and the same density of 
the outlet liquor. The diluted loess suspension is, 
however, not allowed to become perfectly clarified, as 
this would cause all particles, including the clay and 
slime, to be collected in the apex of the cyclone, which 
would prevent the improvement in the viscosity of 
the thickened suspension. 

The cyclone thickener has the same function as 
a normal Dorr machine or other type of thickener, 
with certain differences :—(1) The process works 
considerably faster, so that the dimensions are only 
a fraction of those of the normal thickener ; (2) the 
degree of clarification can be controlled by changing 
the inlet pressure ; and (3) the density of the recovered 
heavy liquid can be exactly regulated by adjusting 
the drain opening. 

The rapidity of thickening in this plant is demon- 
strated best by the fact that the clarifying area 
necessary with this system is only 1/400 of that in 
a normal thickener of the same capacity. 

Fig. 7 shows the working principle of the cyclone. 


Clarified Water 


7 








Thickened Suspension 


Enlarged Sec; L A-A. 
O.. 
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Fic. 7—Illustration Showing the Working Principle and the 
Air Column of the Cyclone Thickener 


A vortex is created by the rotating liquor, which is 
spread through the upper and lower opening to the 
outside. A vertical air column is continuously main- 
tained inside the cone. 

Section A A shows that the heavy liquid occupies 
only an annulus of the discharge opening. Thus the 
opening must be larger than if the whole of the circular 
area was used. This is an advantage, as the possi- 
bility of blocking the drain is obviated. The discharge 
pipe of one of the two cyclone thickeners for a 100 tons 
per hour raw coal installation has a diameter of about 
8 mm. (#;in.). 

To summarise, cyclone thickeners have consider- 
able advantages over the normal gravity thickeners 
by reason of their dynamic working principle, result- 





ing in a compact and simple shape, their reliability, 
and their ease of regulation. 


THE SEPARATING Box (WasH Box) 


Though the loess suspension can be used in a normal 
separating tank with scraper and bucket elevator, a 
special wash box has been designed, which is better 
suited to the properties and requirements of the 
particular liquor used. Fig. 8 shows the apparatus 
for a capacity of 120 tons per hour of raw coal. 
Instead of using a pryamidal box with steep walls, 
as do Lessing, Barvoys and Tromp, a shallow trough 
with vertical sides is employed. The bottom and the 
sideward continuations of the bottom, where the 
loess suspension could settle after standing quiescent 
for a long period, are continuously scraped by a belt 
scraper. As already mentioned, this scraper removes 
the dirt and skims the floating coal towards the rinsing 
screens. After leaving the surface of the liquid the 
coal and dirt are scraped over a wedge-wire screen, 
so that a part of the adhering suspension flows back 
to the wash box. 

This trough-shaped wash box is particularly suit- 
able if a loess suspension of low density is used ; for 


before being fed into three separate pipes N, in which 
are ascending currents of loess suspended in water, 
wherein thé middlings and dirt are separated. The 
middlings are scraped on to the screen M by a small 
belt scraper, the dirt being removed by the scraper 
H towards the 1 mm. screen K. Middlings and dirt 
are rinsed on these screens M and K. 

The rinsing water from the screens D, M, and K is 
collected and flows by gravity to the two rotating 
drum filters O (Callow screens) having 0-1 mm. mesh, 
where the coarse coal and dirt particles are removed 
by fresh water. The filtered suspension flows from 
the Callow screens to the pump sump P. The pump 
F, the only one in the whole installation, delivers the 
diluted suspension containing about 4 per cent. of 
solids to the cyclones G, which are provided with 
automatically regulated drain openings, by which 
the specific gravity in the trough box B can be kept 
at a prescribed value. 

The thickened suspension flows by gravity into the 
wash box B, while the clarified water with a solids 
concentration of about 1-4 per cent. flows to the tank 
R, serving as an accumulator for the rinsing water 
required for the screens D, M, and K. The additional 
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Fic. 8—Trough Type Wash Box to 


instance, as might be done with the object of obtain- 
ing a pure coal with minimum ash content. Tests 
showed that a loess suspension of a density of 1-25 
could easily be kept in suspension in the trough box 
described, and that there was no difference of specific 
gravity between the upper and lower liquid layers. 
In fact, the small turbulence caused by the scrapers 
is sufficient to prevent settling, even of this very light 
suspension. 

Another advantage of the separating box is that 
both by reason of its shape and of the method of 
transportation of coal and dirt, it is well adapted to 
floating lump coal on heavy liquids, a modern method 
which will abolish hand picking. 

As the liquid content of the trough box is consider- 
ably smaller than that of other wash boxes, it is 
easy to effect rapid changes of density. Moreover, a 
small content of the wash box is an advantage in 
cases of draining. 


THE FLow SHEET 


The State mines have placed an order for a complete 
loess washery for a capacity of 120 tons per hour for 
the Maurits Mine with Messrs. Evence Coppee Com- 
pany, Brussels, the licensees of the new process. The 
flow sheet is shown in Fig. 9. 

Raw coal is sized on 8 mm. vibrating screens before 
being admitted at A to the trough box B. The clean 
coal is transported to the 1 mm. vibrating screen D, 
where it is rinsed with clarified water, and is then 
ready for sale. Middlings and dirt are removed by 
the scraper C and sized on a multiple-deck screen 





SECTION AB 
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Deal with 120 Tons of Coal per Hour 


fresh water supplied at the filters O, enriched with the 
fine particles of the original loess and containing 
slime from the raw coal, can overflow at this place, 
and flows by gravity towards a second cyclone S, 
where the remaining sandy loess particles are 
recovered and delivered back to the system. The 
water, having been clarified twice and now containing 
only the clayey particles and slime at a concentration 
of about 0-7 per cent., flows to waste. The flow sheet 
shows also the pipes and tanks serving to store the 
heavy liquor from the wash box and from the 
middlings separator and a compressed air elevator to 
pump the liquor back into the boxes. It is not neces- 
sary to drain the system daily, but only after a long 
period of idleness. 

Separating the middlings from the dirt, in the way 
indicated on the above flow sheet, has the following 
advantages over the separation of middlings in a 
so-called three-product box :— 

(1) Before feeding to the pipes with ascending 
loess currents, the shale can be screened in two or 
three sizes, thus decreasing the faults, caused by the 
different action of the flow on the different grain 
sizes. 

(2) The density of the loess in the middling 
separating pipes can be chosen higher than that in 
the wash box. If, for instance, the middlings 
should theoretically be separated from the true dirt 
on a density of 1-8, this can be achieved by an 
upward loess current of 1-6 density. Tests showed 
that through an upward current of a density, 
differing from the theoretical value by no more 
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than 0-2, practically the same results could be 
obtained as on a heavy suspension for middlings 
such as used in the Tromp wash box. 

(3) For a large cleaning plant the dirt from two 
or three simple wash boxes, as shown on Fig. 10, can 
be assembled and fed to one middling separation 
box for the whole washery, thus avoiding a com- 
plication of the principal wash boxes. 


PREPARATION OF THE LOESS SUSPENSION 
Loess, unlike clay, magnetite, and barytes, does 
not require to be pulverised before use, but disperses 
directly in water. Natural loess, therefore, can be 
admitted direct to the mixing tank U to be treated 





the density of the liquid in the wash box will be 
diminished until the same photo-electric cell mech- 
anism switches the motor back to its original position, 
again causing a higher specific gravity. 


AUTOMATIC CONTROL OF THE LIQUOR LEVEL IN THE 
Wash Box 


This is effected substantially in the same manner 
as the automatic control of the density, just described. 
It is not, however, the pressure difference, but the 
pressure a few inches beneath the level of the liquor 
that serves to operate a valve beneath the liquid 
storage tank V indirectly by a photo cell and electric 
motor. If the liquor level sinks the valve opens, and 
vice versa. Asimilar method 
of controlling the density 
of the suspension with the 
aid of compressed air and 
electrical regulation is in 
operation in the washeries 
of the State mines and 








has been found to work 
continuously and _ satisfac- 
torily over a period of 
several years. 

PRACTICAL RESULTS 


The first commercial- 











sized installation, the flow 
sheet of which is given in 
Fig. 11, has a capacity of 

















about 40 tons of raw coal 
per hour and is built at the 
2mma Colliery of the State 























mines. The type of wash 
box depicted in Fig. 10 was 
not installed in this plant, 
but a simple conical wash 
box is employed with a 
bucket elevator for dis- 
charging the shale and a 
scraper for the coal. In 
spite of the simple charac- 
i ter of the plant, thanks to 




















=) the stability of the liquor, 
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Raw coal. M. 
Separating box. N. 


Vibrating screen for middlings. 
Pipes with ascending current. 


the technical results, as 
Swain Sc will be seen from Tables I 
and II, are quite satisfac- 
tory. It must be empha- 
sised that this first loess 


Ameo my 


Scraper. 


Vibrating screen for coal. x 
Pump for diluted Loess suspension. 
Cyclone thickener. 
Scraper for stones. 


O. Callow filters. 
Pump tank. 
R. Tank for clarified water. 

8S. Cyclone for overflow water. 
7. Dram. 

U. Mixing tank. 


suspension washery was in 
no sense an experimental 
installation, but had 
immediately to fulfil the 


Vibrating screen for stones. 


Fic. 9—Flow Sheet for Mauritis Loess Washery 


with water until the suspension has the same density 
as that of the liquor in the wash box. From the 
mixing tank the heavy liquor flows to the storage 
tank V provided with a valve which automatically 
admits liquor in to the wash box whenever the level 
in the box sinks beneath a predetermined level. The 
advantages of the method of working which has just 
been described are as follows :— 

(1) The system requires only one pump, and this 
does not handle the heavy loess suspension, but 
only rinsing water containing not more than 4 per 
cent. of solids. 

(2) Since the cyclone thickener is placed just 
above the wash box, long inlet pipes for the heavy 
liquor are unnecessary. The connection between 
the bottom outlet of the cyclone and the wash box 
consists of a wide, short, vertical pipe, which cannot 
become blocked. 

(3) The specific gravity of the separating liquor 
and the level of the liquor in the wash box are auto- 
matically controlled, so that the efficient working 
of the plant is not affected by carelessness on the 
part of the workmen. 

(4) Since the cyclone thickeners are of small 
dimensions (about 2ft. in diameter) they can be 
placed close to the wash box and can thus be super- 
vised by the same operator. The same man will 
also supervise the preparation of the loess suspen- 
sion. These arrangements result in a saving of 
wages compared with other systems. 


AvuToMATIC CONTROL OF THE SPECIFIC GRAVITY OF 
THE. Heavy Liquor IN THE WasH Box 

The specific gravity of the loess suspension in the 
wash box can be measured and regulated in the 
manner indicated in Fig. 10. Compressed air serves 
as the medium for measuring the pressure difference 
between two small holes 6b in the wash box, 
and to indicate the pressure difference by means of a 
water column c. The pressure difference being pro- 
portional to the specific gravity of the solution, the 
height of the water column measures also the density 
of the liquid. If the height of the meniscus of this 
water column increases by reason of an excessive 
specific gravity of the liquid in the wash box, a beam 
of light playing on a photo cell d is interrupted and 
switches on an electric motor m, which rotates a disc e 
under the cyclone g carrying two drain openings of 
different sizes. A larger drain opening, as has been 


already indicated, causes the specific gravity of the 
thickened suspension to decrease, and consequently 
by increasing the area of the cycline bottom outlet 





practical requirements of 
the colliery. 

Since the process used in 
the loess washery is a true static separation, the 
separation of coal from dirt corresponds exactly 
with the specific gravity of the suspension in the 
wash box, and the new system here described 
possesses all the advantages of known static heavy 
liquid washeries. 

Apart from a few modifications, such as the pro- 
vision of a pipe containing an upward current of 
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c. Water column. 


U. Mixing tank.’ 
d. Fotocel. 


VY. Loess suspension storage 


tank. — e. Regulating disc. 
a. Pressure air. q. Cyclone thickener. 
b. Air inlet. m. Electric motor. 


Fic. 10—Automatic Control of Density and Liquor Level in 
Wash Box 


fluid suspension for the separation of middlings from 
shale, the washery has required no modifications and 
has been in continuous operation since May, 1937, a 
period of two years. 


Costs AND THE CONSUMPTION OF LOESS 


The consumption of loess is not an important item 
when the colliery is built upon loess soil; the Emma 
and Maurits collieries possess this advantage. Con- 
sequently, no special measures were taken to prevent 
waste of loess at the first installation at Emma 
Colliery. The Callow filters and the cyclones were not 
connected in series as at Maurits Colliery, and unneces- 
sary losses occurred during the operation of the plant. 





The loess consumption as measured at this first 
installation amounted to 6lb. per ton of raw coal. 
For the new washery at Maurits Colliery the loss has 
been calculated to be about 4 lb. per ton of raw coal. 
Since the natural loess is dug from the colliery land, 
the costs are nothing more than the wages for digging 
and transport, and amount to about Is. per ton. For 
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A. Raw coal. H. Scraper for stones. 
B. Separating box. K. Vibrating screen for stones. 
C. Scraper. O. Callow filter. 


Tank for clarified water. 
Mixing tank. 

Storage tank. 
Compressed air tank. 


D. Vibrating screen for coal. R. 

F. Pump for diluted loess 
suspension. 

G. Cyclone thickener. X. 


Fic. 11—Flow Sheet of First Loess Washery at Emma Colliery 


collieries situated on the loess deposits, therefore, or 
where loess can be obtained nearby, the expense 
involved in the provision of heavy liquor is negligible. 


WaTER CONSUMPTION 
The quantity of circulating water used for rinsing 
the coal and dirt amounts to 165 gallons per ton of 
raw coal; of this some 20 per cent., or 33 gallons per 
ton of coal, is supplied as fresh water on the Callow 
filters, and leaves the system containing no more than 
0-7 per cent. of solids. 








Descaling Steel by Flame Process 


Mr. J. G. Macratu, of the 
Department of Air Reduction Sales Company, New 
York, contributes to The Iron Age of April 20th an 
article on the cleaning and dehydrating of structural 
steel by the oxy-acetylene flame from which we take 
the following notes :— 


The effectiveness of a high-temperature flame 
in removing seale from iron has been known for 
many years; but although the advantages of the 
method are obvious, it is only recently that general 
industrial conditions have provided the incentive 
for its adoption. 

All the necessary equipment is available or can 
be improvised without difficulty. The technique 
is sufficiently analogous to familiar welding and 
cutting operations with oxy-acetylene torches that 
any competent operator in this field is equipped 
to install and operate the flame method of descaling. 

The exact nature of scale formed on heated surfaces 
by oxidation has been the subject of varied opinion. 
Because of the friability of this scale it is difficult 
to prepare good micro-sections for examination. 
Owing to the complexity of the phase changes 
involved, particularly where alloys are present, it 
has not been easy to obtain a clear picture of scale 
formation. 

Recent studies indicate that three layers containing 
up to four phases are found in scale produced on 
iron at high temperatures in an air atmosphere. In 
alloy steels a number of published researches indicate 
that although small additions of alloying elements 
do not cause any fundamental change in the 
mechanism of oxidation, there does result in many 
cases a difference in the constitution of the scale 
deposit which is reflected in the relative difficulty 
experienced in removing certain types of scale. 

The decomposed wiistite phase should not be 
found where scale is produced at a temperature 
below 1100 deg. Fah. The scale layer adjacent to 
the iron will consist of magnetite or ferric oxide. 
When oxidation occurs at a temperature above 
1100 deg. Fah. in an atmosphere deficient in oxygen, 
only the decomposed wiistite phase is present, and 
this scale is different in appearance from that in 
which the ferric oxide and magnetite layers are 
found. The matte surface of the latter type of 
scale is replaced by idiomorphic crystalline growths. 

Magnetite, Fe,0,, predominates in scales formed 
in an air atmosphere, while scales formed in steam, 
carbon dioxide, and mixtures of these with or without 
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carbon monoxide or hydrogen at 2000 deg. to 2500 deg. 
Fah., consist largely of ferrous oxide, FeO. Scales 
formed under a deficiency of air, under steam or 
carbon dioxide, are difficult to remove. 

Tests have indicated that when the scale is formed 
at 1650 deg. Fah., medium-carbon steels (0:30-0:45 
per cent. carbon) scaled the most. Low-carbon 
steels (0-15 per cent. carbon) developed a medium 
scale, and the high-carbon range (0-90-1-05 per cent. 
carbon) scaled the least. 

The ease of scale removal is not measurable by 
the thickness of the scale deposit. Thick scale 
is frequently more readily removed than the thinner 
scales which may adhere to iron and steel with 
unusual tenacity. 


ScaLE BROKEN WITH ONE Pass OF FLAME 


Although it has been shown that three layers, 
different in composition, are found in scale forma- 
tions, experience in flame descaling indicates that 
these layers have little bearing on the scale “ break ”’ 
lines developed under the flame. As a rule most 
scales will break completely with one pass of the 
flames, if the scale is of a nature that lends itself 
to flame descaling. Scale removed on the first pass 
will break at the scale-iron interface. 

Certain scales, however, will require two passes. 
We name that layer removed on the first pass 
“top scale,” and the second layer “ bottom scale.” 
The break between the “top scale” and ‘“‘ bottom 
scale’? may occur anywhere within the wiistite 
phase, although generally the fracture will develop 
nearer the scale-iron interface. A few scales have 
been found to require three flame passes, fracturing 
at two break lines, and therefore requiring the 
indexing of top scale, middle scale, and bottom scale. 

On a number of rolled low-alloy steels, cooled 
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Fic. 1—Action of Descaling Flames. The High Temperature 
Flames Result in a Differential Expansion, Causing the 
Scale to Lift and Fly Off as Shown 


very slowly under cover, and on some high-carbon 
steels, a thin, solid-faced, very tight scale is found. 
On other low-alloy and high-carbon steels, cooled in 
air, and occasionally on castings, the scale is fairly 
tight; visibly crazed on top, but with a definite 
break at the scale-iron interface. Rolled sections 
of structural shapes, rolled plates and light forgings 
frequently develop a thin, solid-faced scale, generally 
with an intermediate break line forming a top and 
bottom scale and with a definite break line at the 
scale-iron interface. 

A medium thickness scale with a definitely cracked 
face for the depth of the top scale and with an inter- 
mediate break between top and bottom scale, but 
with or without a definite break at the scale-iron 
interface, is to be found on some steels subjected to 
pressure in slab and heavy plate formation. Scales 
on annealed cast iron or steel will generally be of 
medium thickness having a decidedly cracked face 
extending in some places for the depth of the top 
scale and in other spots down to the scale-iron 
interface. Usually a break will be found at both 
levels. Slabs, heavy plates, and large forgings will 
develop a thick scale; when subjected to heavy or 
repeated pressures this scale has a cracked face 
with partial or complete breaks between the top and 
bottom scale and at the scale-iron interface. 

Extremely tenacious scale is frequently found on 
some nickel-chromium steels. There appears to be 
preferential oxidation at the scale-iron interface 
resulting in the scale being firmly pegged into the 
steel. Descaling becomes very difficult because of 
this grain boundary penetration. 

While the difference in grades and analysis of 
steels is in a large measure responsible for variations 
in scales, many other factors contribute to scale 
differences to a greater degree. Size of piece, finishing 
temperatures, surrounding atmosphere, methods of 
piling and grouping while hot, draughts, and methods 
of handling, are among these. These factors may 
result in formation of different types of scale on 
pieces from the same heat of steel. 


FLAME DESCALING 


In flame descaling, the descaling tip is positioned 
so that the enveloping flame completely covers the 
scaled surface. By means of the high temperature 
thus applied the scale is rapidly heated without over- 
heating of the base metal. A differential expansion 
results, causing the scale to lift, crack, and fly off, 
as pictured in Fig. 1. The loosened scale particles 
will vary considerably in size. 

As previously pointed out, steel billets are descaled 
prior to inspection to reveal seams and other defects. 





Where there is scale on the surface, evidence of seams 
will generally be found on the billet ends in the form 
of short edge hair lines. After pickling or flame 
descaling these are seen to extend for considerable 
length along the billet surface and frequently for 
the full length of the billet. The cleaned surface 
permits close inspection to determine the extent of 
surface to be conditioned. 

Scale formed on shapes that are heat treated or 
that are heated in a bending operation may be 
removed readily by this process. When these shapes 
are varied in contour and size and are insufficient in 
number to warrant the making of a fitted tip assembly, 
a flexible tube tip assembly (Fig. 2) may be employed. 
The tips are mounted on flexible copper tubes which 
may be bent to span and closely follow a given 
contour. When a wide interval between the tips 
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Fic. 2—Where, Because of Insufficient Number of Heated 
Shapes, the Use of a Fitted Tip Assembly is not Warranted, 
this Flexible Tube Assembly may be Used. The Closed 
Formation of this Flexible Assembly of Six-tube, Five-flame 
Tips Permits Concentration of the Flames 


occurs, the entire assembly may be oscillated sideways 
in each direction while proceeding in a generally 
forward direction. Where concentration of the flame 
is desired, this same assembly may be adjusted 
so that the flames are bunched as shown. 

On very thick pressed plate where extremely 
heavy scale is found, the concentrated flames from 
a round tip are of advantage. Some very tenacious 
scales require that the tip be held against the work 
at an angle, and for this purpose this round-type tip 
is equipped with a hard-faced ring. 

Flame descaling is frequently applicable to the 
removal of scale from castings. On large castings 
with flat areas and light scale deposit the flat multi- 
flame tip may be employed. Multi-flame round 
tips should be used for edges, corners, and recesses 
and for castings having a heavy scale. Hollow 
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Fic. 3—An Assembly of Multi-flame Flat Tips on Hard-faced 
Skids may be Employed where Scale Conditions Permit 


cylinders and large pipe interiors may be descaled 
by means of a broad, flat multi-flame tip assembly 
mounted on a special carriage. 

Flame descaling leaves a clean, natural surface. 
There is no chemical or physical action upon, or 
discolouring of, the base metal. The descaling is 
rapid, and the process is one that can be fitted into a 
production line. 


TREATMENT OF STRUCTURAL STEEL 


The process of flame dehydration of structural 
steel and plate prior to painting is being given serious 
consideration and is being subjected to practical 
tests on exposed painted steel structures. 

In theory, the occluded moisture present on scaled 
steel surfaces eventually creates a condition favourable 
to the loosening of mill scale that would otherwise 
remain tight. It is the gradual loosening of this 
scale, due to the presence of moisture, that causes 
the flaking off of the paint. By quickly passing a 





high-temperature flame over the surface, the occluded 
moisture is driven from within and beneath the scale, 
leaving a warmed surface that provides good paint 
adherence. 

It is not considered necessary, however, to remove 
all scale from the steel, but only that which will 
separate under the concentrated action of the flame. 
It is felt that mill scale which withstands the action 
of the concentrated high-temperature oxy-acetylene 
flames is sufficiently tenacious to remain fixed after 
painting. 

Immediately after the application of the flame 
the surfaces are hand wire brushed and swept clean 
of loosened scale particles and dust. Cleaning by 
means of compressed air is not permissible as it 
would defeat the purpose of dehydration. Painting 
follows while the steel is still warm and in no case 
is paint applied more than two hours after flame 
cleaning and dehydrating the surface. 

In addition to the flat multi-flame tip assembly 
shown in Fig. 3, a round tip with double rings of 
flames has been found very effective, particularly 
when used in combination with the flat multi- 
flame tips on large structural shapes. The flat 
areas of such members may be rapidly cleaned 
and dehydrated with the flat multi-flame tips, 
and the edges and round corners are expeditiously 
handled with the round tip. 

When fabricated girders and other structural 
assemblies are to be flame cleaned and dehydrated, 
the flaf multi-flame tip assembly with hard-faced 








Fic. 4—Flame Descaling Billets with a Flat Tip Assembly 
Mounted Vertically on a Carriage for Descaling a Single 
Surface in One Pass 


skids may be used on upright plain surfaces, and 
the round tip at other points, including rivet heads. 
Rivet heads, probably as much as corners and 
edges, present greater difficulty than other areas 
of fabricated steel, loss of paint due to loosening of 
scale occurring more frequently at these points 
than elsewhere. A rivet head, red hot and hammered, 
will develop a very heavy scale which is not apparent 
at first inspection as the head is well rounded and 
smooth. Upon application of the descaling flame, 
however, the true surface condition quickly becomes 
apparent. Seams between gusset plates and sections, 
edges, and corners, are likewise points where moisture 
lodges when loose scale is present. Eventually 
the moisture penetrates the partially loosened scale 
and attacks the metal. By means of flame descaling 
such recesses can readily be cleaned. Fabricated 
girders, flat-surfaced bays and spandrels of other 
members may be cleaned and dehydrated with the 
flat multi-flame tip. Applications of this kind can 
be made either in the fabricating shop or in the field. 








South African Engineering Notes 


(By our South African Correspondent) 
CaPE Town, May 24th 


New Railway and Harbour Works 

THE estimates of expenditure on capital and 
betterment works, tabled in the Union House of 
Assembly by the Minister of Railways and Harbours, 
provide for the expenditure in the financial year of 
£8,956,915. This is, of course, in addition to the 
ordinary provision from revenue. Railway con- 
struction in the Transvaal and Natal will cost 
£140,809; new works on open lines, £5,736,528 ; 
rolling stock, £1,267,171; road motor services, 
£111,541 ; harbours (chiefly Cape Town and Durban), 
£1,322,354; airways, £166,052; and unforeseen 
works, £200,000; £575,000 is to be spent on addi- 
tional deep-water berths and the extension of the 
New Basin in Table Bay, on which a total of £3,130,916 
is to be spent. Railway improvements connected 
with the harbour will absorb £400,000. On Durban 
harbour improvement will require for this year 
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£500,000, of which £210,000 will go to the additional 
deep-water berths, leaving £879,672 to be allocated 
in future years ; £18,000 will be spent on the new 
railway goods lay-out at Cape Town, which, it is 
estimated, will cost £683,000 to complete. Large sums 
are appropriated for railway improvements on the 
Reef and Pretoria. Important Natal works include 
the electrification of the line between Rossburgh and 
Hillcrest at a cost of £45,000. The loan estimates for 
the current financial year amount to £24,275,000. The 
new estimate includes £800,000 for defence. Housing 
loans total £2,750,000. 


Safer Railway Coaches 

Experiments are being made by the South 
African Railways with a view to increasing the steel 
reinforcement of passenger coaches. The main 
advantages claimed for the all-steel or steel-bodied 
coach over the wooden or composite wooden and steel 
coach are greater safety for passengers in accidents 
and less risk of fire. The all-steel coach, on the other 
hand, has several disadvantages, the chief of which 
are greater weight, higher cost, and increased diffi- 
eulties in connection with insulation from heat, 
cold, and noise. In South Africa there are now no 
saloons of the all-wooden type, all passenger vehicles 
having steel underframes. The general policy for 
the past thirty years in coach construction on the 
South African Railways has been to superimpose 
wooden bodies on steel underframes. In recent years 
the aim has been to increase the steel reinforcement. 
Without departing from the present standard design 
of main line saloons, action has been taken to 
strengthen passenger stock to resist crushing or 
telescoping in accidents. Further experiments are 
being carried out to increase the steel reinforcement 
of passenger coaches. 


Rhodesia Railway Workshops 

Important additions and alterations are 
at present being carried out at the railway work- 
shops of the Rhodesian Railways. At the Umtali 
workshops the modernisation and enlargement of 
the mechanical workshops is proceeding and includes 
the erection of a new boiler shop, a new wagon shop, 
and a new welders’ and metallers’ shop, together with 
the provision of additional machinery and equipment. 
The north end of the station yard at Gwele is to be 
remodelled, the scheme providing for a series of 
sorting sidings for goods shed traffic. Major altera- 
tions and additions to the track lay-out at the west 
end of the Bulawayo Station yard are in progress and 
the construction of a shunting leg is in hand. The 
rearrangement of the tracks will afford easier gradients 
and curves at approaches to the station and will 
simplify shunting operations. At the Bulawayo 
mechanical workshops the capacity of the wagon 
repair shop is to be doubled by the erection of a new 
bay, 420ft. long by 75ft. wide. Certain tracks will 
be re-sited and the new building equipped with a 
20-ton overhead travelling crane, an hydraulic wheel 
press, a punching, shearing and angle cutting machine, 
and several smaller machines. Regrading the line 
over a distance of 71 miles between Zimba and mile 
1080 is in hand. This work, which involves the con- 
struction of a number of deviations is being carried out 
simultaneously with the fourth year’s programme for 
the relaying of the track with 80 lb. rails. 


The Progressive System on Rhodesian Railways 


Owing to the increase in the number of loco- 
motives requiring general repairs each year, the 
Rhodesian Railways found that with the existing 
methods it was difficult, almost impossible, to super- 
vise and regulate the work without delays occurring, 
and so, in November of 1938, the progressive system 
of locomotive repairs was introduced. The pro- 
gressive system is nothing more than a predetermined 
programme of work. In effect it is similar to a train 
working time table, which regulates the flow of traffic 
between stations and terminal points, ensures trains 
arriving and departing at advertised times, and 
prevents congestion of traffic at stations. The 
objects aimed at by the introduction of the system 
are :—Reduction of time engines are in workshops ; 
avoidance of delay in waiting for new or repaired 
material by programming the various operations to a 
predetermined progressive time schedule, based on 
experience of actual times taken ; reduction in cost 
of repairs per engine by reducing the time engines 
are in workshops and eliminating all idle time 
waiting for material. During the 1938 period 
(January, February, and March) an average of 
eleven engines were in the workshops at the same 
time, while in the 1939 period (progressive) the 
average was seven. This gives four more engines 
available for traffic under the new as compared with 
the old system. The average working days per engine 
in the 1938 period was 73-27, while the 1939 period 
was 51-7, the lowest on record. The average time 
in workshops for the seven ‘ progressed” engines 
was only 38-3 working days. 

Under the progressive system, when an engine 
arrives in the workshops, it is stripped and the boiler 
sent to the boiler shop. All engine parts after clean- 
ing are inspected by the progress foreman, who 
prepares the repair report which give full particulars 
of repairs or renewals of parts found to be necessary. 
A system of colour marking is employed, red denoting 
‘“* Article to be serapped’”’; green, “‘ No repairs 





required’; yellow, ‘‘ Welding required’’; and 
white, ‘ Rectification or repair.” One copy of the 
repair report form is sent to the particular section 
undertaking the repairs, along with the articles. 
Thus the side rods go to the rod section, axle-boxes to 
the axle-box section, wheels to the wheel section, and 
so on. The inspection of frames, cylinders, steam 
chests, &c., and the decision as to what repairs are 
to be carried out rests with the erecting shop foreman, 
who is in full control of all stripping, repairing, and 
re-erecting in the erecting shop. All repair reports 
give the date on which the parts are required to be 
ready for the erecting shop, and progress boards are 
provided at all sections, indicating the date by which 
the material has to be ready. The work in the erecting 
shop is put through in four stages. Repairs to boilers 
are ‘ progressed’ in a similar manner, the work 
being divided into ten stages, the first being removing 
tubes, &c., and the tenth being the testing. It is 
claimed that by the new system there is a saving in 
time on the boilers of about 30 to 40 per cent. com- 
pared with the old methods. 


Durban Waterworks 

The 1938 report of Mr. Walter M. Campbell, 
M. Inst. C.E., M.I. Mech. E., City and Water Engi- 
neer for the City of Durban, contains much of 
interest in the waterworks section. The consumption 
of water is shown as 11,146,887 gallons per day, the 
reduction from 11,648,780 gallons in 1937 being 
attributed to the restrictions placed on the use of 
hose pipes for the watering of gardens or lawns, and 
to the waste prevention measures that are now in 
constant operation. Extension of the mains in the 
incorporated areas and replacement of mains of small 
diameter in the old borough was carried out through- 
out the year, 75,749 yards, equal to 33-8 miles, of new 
mains being laid and 1301 connections installed. 

An amount of £150,000 was provided on the esti- 
mates this financial year for the purpose of com- 
mencing construction on the new Umgeni water 
scheme. In order to facilitate the construction work 
and to enable working and transport costs to be 
maintained at a minimum, the .construction of a 
permanent road of access has been commenced. The 
road will be an all-weather bitumenised road, 13 miles 
long, leading off the main Durban and Pieter- 
maritzburg road to the Table Mountain dam site. 

In January, 1938, it was realised that even with the 
restrictions on the use of hose pipes, the increasing 
rate of consumption was becoming so great that long 
before the completion of this scheme Durban would 
be suffering from a very seriously restricted supply. 
Recommendation was made to the Council that (1) the 
portion of the proposed Umgeni aqueduct extending 
from Durban Heights to the city be immediately laid ; 
(2) the initial section of the filtration works at 
Durban Heights be constructed ; (3) the provision of 
necessary high and low lift pumps, together with a 
pumping main extending from the Umgeni River 
about a mile distant to the filtration works. This 
plant to be capable of 2 million gallons per ten-hour 
shift, and worked to its full capacity of 5 million 
gallons a day when the demand increases. This 
recommendation was only partially approved, and 
authority was granted for the carrying out that 
portion of the work which formed part of the main 
scheme, the remainder of the work being held over 
and provided for in the following financial year. 
Tenders were therefore invited for the necessary 
pipes, valves, and fittings for the main aqueduct, and 
satisfactory offers have since been accepted. Tenders 
for the emergency pumping plant and for the first 
rapid filtration unit were invited, and satisfactory 
offers have been accepted. 

This year advantage was taken of the increased 
capacity of the Shongweni waterworks storage 
reservoir, obtained through the construction of the 
temporary timber structure, 3ft. high, which raises 
the height of the dam and added 250 million gallons 
storage. The total quantity of water treated and 
passed through the sedimentation basins to the 
filtration works was 4,003,200,000 gallons, making 
a daily average of 10,967,671 gallons. 

The engineering cost of the Umgeni water scheme 
is estimated at £1,750,000. The scheme provides 
for (1) a reservoir near Table Mountain in the Inanda 
Native Location, 1250ft. above sea level, 25 miles in 
a direct line from Durban and about 48 miles of river 
distance from the mouth. The dam wall will be 
about 115ft. high and 1380ft. wide, and will be 
founded on solid rock. The impounded waters will 
cover about 400 acres and extend 4-27 miles up- 
stream. The capacity will be about 5000 million 
gallons, which will maintain a daily supply of 20 
mnillion gallons. (2) A flood water diversion scheme 
above’ the reservoir, whereby flood water will be 
diverted and discharged into the river again, 2000ft. 
downstream of the dam wall. (3) The usual aqueducts, 
tunnels, service reservoirs, purification, and other 
incidental works. The water will be conveyed 31 miles 
to the city boundary entirely by gravitation. 


Dumping Duty on Steel Plates 


Owing to the fact that the South African 
iron and steel industry is working to its full capacity 
in the production of iron and steel plates, and is 
unable to execute further orders, the Board of 
Trade, in a report presented to Parliament on May 8th, 
recommends the withdrawal of the freight and dump- 





ing duties on imported plates of certain dimensions. 
The report states that two manufacturing companies 
complained that the South African industry could 
not supply their requirements. One of these had 
asked for tenders for its supplies, and the other 
placed a direct order for 400 tons of plates. Both 
received the reply that the applications could not 
he entertained, as the industry was producing to 
capacity to meet orders on hand. The Board ascer- 
tained that the industry could not supply the present 
demand for plates of the dimensions subject to the 
dumping duty, and experienced difficulty in meeting 
demands in the competitive area. Orders on hand 
would fully occupy the industry’s plate production 
capacity for some considerable time, and there was 
an urgent demand from other quarters. The South 
African industry did not oppose the application for 
the withdrawal of the dumping duties on plates in 
the present circumstances. The plates to which the 
recommendations of the Board apply are plates from 
12in. to 18in. in width, and }in. and more in thick- 
ness, and plates over 18in. in width which are }in. 
and over but under jin. in thickness. The with- 
drawal of dumping duties is intended to apply to all 
plates not manufactured by Iscor. The Board 
ascertained that the industry was producing to capa- 
city to meet orders on hand, that it could not satisfy 
the present demand for plates of certain dimensions, 
and that it experienced difficulty in meeting demands 
in the competitive area. 








NEW YORK AND LONG ISLAND SUSPENSION 
BRIDGE 


A NEw addition to the series of bridges over 
the East River to connect New York with different 
parts of Long Island is the Whitestone suspension 
bridge, which is to be opened to traffic this month 
(April). At this site the width of the river is 3300ft. 
between shore lines or 2250ft. between the established 
pierhead lines. With these dimensions and the 
foundation conditions, the adopted design comprises 
a main span of 2300ft., with side spans of 735ft. to 
the anchorages. It has a clear height of 150ft. at the 
centre and 135ft. at the towers. Steel viaduct 
approaches are 2360ft. and 1620ft. long. Alternative 
designs for four-lane and six-lane roadways indicated 
a difference of £600,000 in cost, but experience with 
other New York bridges has shown that with two lanes 
nominally, heavy traffic works flexibly in three lanes. 
Therefore the four-lane plan was adopted, but with 
lanes 29ft. wide. A 4}in. slab of reinforced concrete 
rests on cross beams supported by longitudinals of 
rolled joists riveted between the transverse floor 
beams, which are plate girders, 6}ft. deep. These, in 
turn, are riveted between 12ft. plate girders which 
form the stiffening girders and are attached to the 
cable hangers. The two roadways are separated by 
a 30in. raised strip and outside of them are the 8ft. 
walks. There are two cables, 22in. in diameter, with 
a drop or sag of 200ft. between the towers. They are 
made of cold-drawn wire, which averages 233,300 lb. 
in strength, with a yield point of 177,500 lb., and an 
elongation of 6-6 per cent. in 10in. Each suspender 
consists of two parts of a 2in. cable looped over a 
band on the main cable and developing a strength of 
over 700,000 lb. As the ground is low on both sides 
of the river, each anchorage appears as a massive 
block of concrete of triangular shape, the river face 
being sloped and the rear rounded off in a curve. 
Eye-bars radiating from the cable strands are 
attached to a horizontal girder frame, which, in turns 
is anchored by vertical bars in a deep shaft afterward, 
filled with concrete. 








BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


ACCEPTANCE TESTS FOR STEAM BOILERS 


No. 845—1939. The object of this code is to indicate 
the methods which should be adopted and the data which 
it is desirable to obtain when carrying out a simple 
efficiency test at minimum cost on steam-raising plants 
using solid fuel, to obtain a satisfactory measure of per- 
formance under reasonably steady load conditions. The 
code is not intended for use in the very comprehensive 
tests carried out on large power station boilers, for which 
the code included in the Report of the Heat Engine Trials 
Committee of the Institution of Civil Engineers should be 
used. It is recommended that if, in addition to the 
efficiency test, an overload test is required, it is sufficient 
to collect data to establish the capacity of the boiler only, 
as the overload period is in most cases too short to allow 
of accurate results being obtained. 








New Hotman Deprot.—The London stores and service 
depot of Holman Brothers, Ltd., has been removed to 
Brunel Road, West Way Factory Estate, Acton, W.3. 
The new building erected by the company includes a stores 
with a floor area of over 4000 square feet, in which is 
kept a complete stock of compressors, pnuematic tools, 
&c. Equipment is installed for repair work and all tools 
and appliances reconditioned are tried out in a test shop 
at the rear of the main building. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
Australian Machinery Imports 


The “ Report of Economic and Commercial Con- 
ditions in Australia’ to December, 1938, published by 
the Department of Overseas Trade (price 3s. 6d. net), 
contains some interesting information regarding British 
trade in machinery and steel with Australia. Attention is 
drawn to the fact that much of Australia’s import trade 
consists of natural products which Great Britain is not in 
a position to supply. As these non-competitive products 
may be ignored in analysing Australia’s import trade 
and assessing its significance to Great Britain, the figures 
have been divided into competitive or non-competitive 
classes, so that a clear view may be given of Great Britain’s 
position in that part of Australia’s trade in which she is 
able to compete. Machines and machinery, which come 
under the heading ‘‘ Competitive,” form one of the largest 
and most important classes in the import statistics, the 
total value of the imports in 1937-38 being exceeded only 
by those in the metal manufactures and textiles classes. 
Because of the considerable and rapid development in 
Australia’s secondary industry in recent years, the 
imports of machinery have shown a steady increase in 
value from a total of £6,567,671 in 1934-35, of which 
British imports form 55 per cent., valued at £3,598,528, 
to £15,290,635 in 1937-38, of which the British share was 
53 per cent., valued at £8,115,912. There has been little 
variation in the competitive position of Great Britain of 
recent years. The United States is her principal com- 
petitor, but the share of the trade secured by that country 
has declined slightly during the last two or three years. 
Germany’s share, however, increased from 6 per cent. of 
the total in 1934-35 to 7} per cent. in 1936-37, mainly 
because of the increased trade in electrical, metal-working, 
and motive power machinery. It declined, however, to 
64 per cent. in 1937-38. Canada also increased her share 
from 4 per cent. to over 5 per cent. in the same three 
years. Inaclass of machinery in which the trade is labelled 
“severely competitive,’ the British share declined from 
293 per cent. in 1935-36 to 21 per cent. in 1936-37, but 
rose to 22 per cent. in 1937-38. The factor chiefly influ- 
encing these changes was the variation in the total trade 
in tractors. Although the volume increased, the British 
share declined in 1935-36 to 1937-38 from 13 per cent. to 94 
percent. During 1937-38 there were large increases in the 
imports of tin-plates and sheets, steel sheets, galvanised 
sheets, iron and steel bars, and rods and hoop iron. In 
these items Great Britain was the largest supplier, and in 
general the percentage shared by this country was main- 
tained in 1937-38. 


The Pig Iron Market 


The Whitsuntide holidays were curtailed in 
most districts to meet the pressure of customers’ require- 
ments. The blast-furnaces, of course, worked throughout 
the break, and in many cases deliveries were not suspended. 
The demand which, for a long time, has been most 
insistent for basic pig iron and, to a lesser degree, hematite, 
is now broadening, and the foundry iron market has 
become more active. The busiest section of the latter 
industry is that producing low phosphoric iron. The rush 
of buying which characterised this department a few weeks 
ago has now passed and consumers appear to have covered 
their requirements well forward. Specifications against 
these contracts, however, are coming forward freely and 
the outlook remains satisfactory. There seems little 
likelihood of the consumption of this description declining 
for some time, since it is being used in large quantities 
by firms engaged in Government rearmament work. Some 
improvement is also noticed in. the demand for high 
phosphoric grades, but the requirements of the light 
castings industry are still below normal. This is the more 
disappointing as at this season the light casting foundries 
are usually well emplyoed. The price for high phosphoric 
remains firm at £5 10s. to £6, and now that the buying 
movement seems to have subsided there is less talk of 
these prices being advanced. On the North-East Coast 
rather more active conditions at the foundries are reflected 
in a better demand for Cleveland iron. There is little 
prospect, however, of the demand increasing sufficiently 
to warrant fresh furnaces being put into operation. 
Although some consumers have bought forward, the 
general inclination is to wait in hope of further price 
adjustments favourable to consumers. The Midland 
makers of high phosphoric iron are carrying considerable 
stocks, and the expansion in the demand has so far not 
been sufficient to affect these accumulations. It is reported 
that two furnaces engaged in the production of foundry 
have now been turned to making basic in order to meet 
the heavy requirements of the steel works, but the current 
production of foundry and the stocks are quite sufficient 
to meet the market’s needs. In Scotland the light castings 
makers are still working on short time, and, as a result, 
stocks at some of the works are unwieldy. Another 
furnace is reported to have been put into operation in 
Scotland, bringing the total for this district to twelve. 
Business in the hematite market remains steady. Lately 
there has been a substantial amount of buying for July— 
October delivery. The stocks at the makers’ works are 
being slowly decreased. 


The Midlands and South Wales 


There was an early resumption of operations 
in the Midland iron and steel trade following the holidays, 
and there has been no relaxation in the pressure for 
supplies. All sections of the consuming trades are eagerly 
taking up iron and steel materials, but the demand for 
structural steel in particular is heavy and continues to 
expand. There has been some decline in the volume of 
buying which is attributed to many consumers having 
bought for some months ahead. The amount of business 
now passing, however, is considerable, and specifications 
against current contracts continue to reach the works 
in heavy volume. The works producing bars, joists, 





and sections are operating at capacity, and arrangements 
are being made wherever possible to bring further plant 
into operation. The re-rolling industry is hampered 
by the scarcity of billets, but recent arrivals have to some 
extent eased this position. The demand for small steel 
bars has been well maintained for some months, and in cer- 
tain cases the works are falling into arrears with deliveries 
of material for commercial work, owing to the priority 
accorded Government orders. Lately there has been an 
expansion in the demand for steel bars for ferro-concrete 
work, and this has added to the difficulties of the re-rollers 
owing to the shortage of billets. There is no alteration 
in the position at the sheet works. All plant is working 
at capacity upon sheets for A.R.P. shelters, and it is 
estimated that this position will prevail for some months 
tocome. The commercial demand for sheets has improved, 
but it is insignificant compared with the amount of Govern- 
ment work on hand. The collieries continue to absorb 
large supplies of arches and roofing bars, and the demand 
from municipalities for this material for A.R.P. work is 
increasing. The demand for colliery steel usually declines 
at this time of the year, but so far as can be gauged there 
is little movement in this direction. In some cases the 
collieries are using arches for their own shelters. _ Active 
conditions continue to rule in the South Wales market. 
The tin-plate industry is in a more satisfactory position 
than for a long time, but some of the works are experienc- 
ing a shortage of tin-plate bars. Every effort is being 
made to cope with the demand for this material, and 
96 per cent. of the steel melting furnaces in South Wales 
are now in operation. All structural engineering concerns 
in South Wales are well employed and are providing 
an outlet for large tonnages of joists and sections. 


Current Business 


An arrangement has been reached between 
William Baird and Co., Ltd., and the Scottish Iron and 
Steel Company, Ltd., by which the latter will take over 
the former company’s blast-furnace, coke oven, and 
colliery interests in Lanarkshire, Stirlingshire, Dumbarton- 
shire, and West Lothian. The D’Arcy Exploration Com- 
pany, Ltd., a subsidiary of the Anglo-Iranian Oil Company, 
Ltd., in boring for oil has tapped a deposit of which hopes 
are entertained at Downholland Moss, near Formby, 
Lancs. Tibshelf, a mining village near Clay Cross, has 
asked Brown Bayley’s Steel Works, Ltd., of Sheffield, to 
consider it as an alternative site for the works which the 
company proposes to erect in the Edale Valley, to which 
objections have been raised. Contracts, including orders 
for the supply of 16in. guns and 25,000 tons of armour 
plate, gun forgings, &c., for the two 40,000-ton battle- 
ships, H.M.S. “‘ Lion” and H.M.S. “ Temeraire,” have 
been placed with Sheffield firms. A new blast-furnace, 
with a capacity of 1500 tons of pig iron per week, has been 
blown in at the Redbourn Steel Works of Richard Thomas 
and Co., Ltd. The Vulcan Welding Products, Ltd., 
manufacturers of welding electrodes, have taken works 
in the Team Valley Trading Estate, near Newcastle-upon- 
Tyne. Extensions are to be carried out by the Northern 
Aluminium Company, Ltd., to their extrusion buildings 
in Southam Road, Banbury. It is understood that nego- 
tiations are proceeding for the absorption of Duncan 
Stewart and Co., Ltd., by the Davy United Engineering 
Company, Ltd. These firms are makers of heavy steel 
works machinery and other equipment. The Department 
of Overseas Trade reports that the following contracts 
are open for tender :—South Africa: For the Port Alfred 
Mental Hospital, one 24in. by 108in. Decoudin ironing 
machine, direct coupled to an electric motor, power 
supply available, 380/220 volts, three phase, four-wire, 
50 cycles (Union Tender and Supplies Board, Pretoria, 
July 6th); supply and delivery of quantities of steel 
tyres and axles (Johannesburg, August 8th); supply and 
delivery of quantities of steel boiler and superheater flue 
tubes (Johannesburg, July 3lst). 


Copper and Tin 


Steady, but rather quiet conditions continue 
to characterise the electrolytic copper market, and the 
failure of the American demand to expand has caused 
some disappointment. Although buying by American 
consumers has been below the average for some months, 
the theory that the consuming industries were working 
on small stocks has suffered a setback by the publication 
of statistics which give the stocks in the hands of the 
American copper fabricators at the end of April at 290,000 
short tons. This compares with a figure of more than 
300,000 tons at the end of the previous month. It is 
worked out that after allowing for working stocks and 
undelivered purchases the stocks in the hands of the 
consumers at the end of April were 190,000 tons, against 
169,000 tons at the end of March, or an increase over the 
month of 21,000 tons. The announcement that the 
Anaconda Copper Company is closing one of its subsidiary 
mines has created a favourable impression, since it was 
feared that the increase in the stocks in the United States 
would lead to larger quantities of American copper being 
offered in Europe which would disturb the balance of the 
market to the detriment of other producers. There seems 
to be less danger of this if the American producers pursue 
the policy of adjusting their output to market require- 
ments. Outside the United States the copper market 
remains fairly satisfactory, although Continental con- 
sumption is handicapped by the difficulty consumers 
find in obtaining the necessary exchange to effect pur- 
chases. In this country there is an active demand for 
copper. The London standard copper market has been 
steady, and for the first time for some weeks there have 
been signs of speculation.... Prices in the tin market 
have moved within narrow limits, but expectations that 
the favourable statistics for May would result in higher 
prices have been disappointed, and the market has, if 
anything, shown an easier tendency. This is probably 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


because consumers all over the world appear to be 
restricting their purchases to their immediate require- 
ments. The statistics for May, as given by Mr. W. H. 
Gartsen, show a reduction on the visible supply at the 
end of the month of 1761 tons to 23,813 tons, compared 
with 25,574 tons at the end of April. The carry over in 
the Straits Settlements at May 3lst was 4772 tons, 
against 5042 tons at the end of April, and at the Arnhem 
Smelter the carry over was 1334 tons, against 1871 tons. 
The supplies during the month of May totalled 8356 tons, 
compared with 9660 tons, and the deliveries 10,117 tons 
against 9400 tons in April. 


Lead and Spelter 


There has been little movement in the lead 
market since the Whitsun holidays, but consumption con- 
tinues on a satisfactory scale. Fresh buying has been 
rather quiet, but this is attributed to many consumers 
having covered their requirements some distance ahead, 
with the result that they are now working on current 
contracts. The cable makers continue to take consider- 
able tonnages, and large quantities of lead are hging 
absorbed by work in connection with the rearmament 
programme. The Lead Manufacturers’ Association have 
decided to readjust their price system, and have issued 
a list covering all areas except Scotland and Ireland. It 
is pointed out that this has removed some price anomalies 
in certain districts. The general view in the market is 
that the present rates of consumption should be main- 
tained for some months to come, and that it should be 
sufficient to absorb the production. So far as can be seen, 
French requirements are likely to increase during the 
coming month, and the fear that the Spanish production 
would create a surplus has passed, as it is assumed that 
this output will be required in domestic reconstruction 
work. The American Bureau of Metal Statistics has 
published some interesting figures of the world’s con- 
sumption of lead. It is noticeable that in the case of 
Czecho-slovakia the average per month in 1938 was 


1483 tons, but for this year it was only 873 tons 
per month. The French average for last year was 


7175 tons, but this year has dropped to 6212 tons. In 
Germany and Austria the consumption in 1938 averaged 
21,825 tons per month, and the average for this year is 
19,291 tons. The British consumption averaged 32,417 
tons per month in 1938 and 33,406 tons per month for 
1939.... Now that the uncertainty regarding the 
application for higher duties upon imports of zinc in this 
country has been dissipated, a rather firmer tone has 
developed. There has naturally been some discussion as 
to the effect of the decision of the Import Duties Advisory 
Committee, and it is suggested that the Continental pro- 
ducers are not likely to be encouraged to form a Cartel. 
For a long time there have been intermittent discussions 
between the world’s zine producers as to the possibility of 
forming a Zine Cartel, but so far the difficulties in the 
way have proved insuperable. Although there is appa- 
rently a willingness to enter into fresh discussions, there 
are many obstacles to be overcome before an effective 
organisation can be set up. The demand in this country 
remains fair, but, on the other hand, the quantities avail- 
able are adequate to meet all requirements. 


Non-ferrous Metal Average Prices 


The official average prices of the London Metal 
Exchange for May show that conditions in non-ferrous 
metal markets improved during that month, the single 
exception being the copper market. In the standard 
copper market the average for cash metal declined by 
7s. 6d. compared with the average for April, and for three 
months by 7s. 2d., the average settlement price being 
7s. 5d. lower than the previous month. The average prices 
for electrolytic copper also fell by 6s. 4d. and for wire 
bars by 6s. 7d., and the average price for best selected was 
7s. 1d. lower than the April figure. The official figures for 
May show that a substantial rise occurred in the tin 
market, the average for cash tin being £7 4s. 2d. better 
than the April figure, whilst the average for three months 
tin was £7 0s. ld. higher, the average settlement price 
being £7 3s. 1d. above the April level. The advance in 
the average price for lead was not so pronounced, the 
monthly average for shipment during the current month 
and for shipment in the third following month being 
2s. 1ld. higher than in April. The settlement price was 
3s. 1d. better than in the previous month. The improve- 
ment in the spelter market was reflected by an advance 
in the average quotation for shipment during the current 
month of 5s. 6d. compared with April, whilst for shipment 
in the third following month the average was 6s. ld. 
higher, the mean being 5s. 9d. above the April figure. 
The average settlement price for May was 5s. 4d. better 
than in June. The following are the London Metal 
Exchange official average quotations for May :— 
£41 
£42 


Cash (mean) ... 


STANDARD COPPER ... ne 
3 Months (mean) ... 


13 1143 
0 83 


4 
Settlement £41 13 104, 
ELECTROLYTIC CoPPER (mean) ’ £47 18 835 
ELectRotytTic CupPER WIRE Baks £48 6 9 
B.S. Copper (mean) ... ... ... «-- £47 14 2 

StTanpDaRD TIN ... Cash (mean) ... ... £225 14 944 
3 Months (mean) ... £223 7 248 
Settlement £225 13 74; 

For shipment the current month 
et ee ee eee ee £14 9 THY 

Leap} For shipment the third following 
month (meen)):... -.. ... 0. SE SS OH 
Madi scares ED Rew eee i Ee 
Sattleiah i ici ak oe ee & SE OOH 

For shipment the current month 
OO OA oe ee ee £13 14 44 

SPELTER For shipment the third following 

month (mean) ee line £13 18 9 

Mean 6. Xi. +i. £13 16 6% 
Settlement ... £13 14 244 
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Current Prices for Metals and Fuels 





Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
from Associated British Steelmakers. Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


PIG IRON. 


Home. 


Export. 


Foundry home prices, except for Scotland, less rebate of 5/-. 
(D/d Teesside Area.) 








N.E. Coast— £s. d. G. & te 
Hematite Mixed Nos. ... 6 0 0.. — 
2 No. 1 G8 4. 515 0 
Cleveland— 
No. 1 ns 2 Saal hake ee RD Me es So 2-3 
No. 3G.M.B. : oe 5 0 0 
No. 4 Foundry £28 0... - 
Basic 4322 6. -- 
MIDLANDS— 
Stafis— (Delivered to Black Country Station.) 
North Staffs Foundry ... 5 1 0... ... - 
” » Forge 418 Otof5 0 0 — 
Basic nid 433: @:... -- 
Northampton— 
Pe. Sas, cc BE) BD oc? vse - 
Forge oe 415 6tof417 6 — 
Derbyshire— 
me: e tegnikry 3.00.5 RB Re as -- 
WO ese one “hes aun ee —_ 
ScoTLanp— 
4 Hematite, f.o.t. furnaces 6 O 6.. —_ 
~ No. 1 Foundry, ditto ... 5 8 0... — 
No. 3 Foundry, ditto BB @ s.. — 
Basic, d/d : 6:38 Ochs — 
N.W. Coast— (6 0 6d/d Glasgow 
Hematite Mixed Nos. ... {6 6 0,, Sheffield 
{612 0,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs AND YORES— S «a. d. £ s. d. 
Crown Beams ... «.. :.. B 6 ©... — 
Best Bars 36 @ ... a 
MipLtanps— 
Crown Bars ... ees o.. — 
Marked Bars (Staffs) oo RS, — 
No. 3 Quality... <5) ED. B-: — 
No. 4 Quality... ......11 7 6.. —_ 
ScoTLanpD— 
Crown Bars ... ... ... 18 5&5 0 12 5 0 
_ ree fe 12 15 0 
N.E. Coast— 
Cesta 3. OO oO uu 12 5 0 
Best Bars sie oy | a 1215 0 
P Double Best a Po: Se ve Sr 13 5 0 
NORTHERN IRELAND AND FREE StTaTE— 
Crown Bars, f.o.q.... Sa % : a, oe —_ 
STEEL. 
*Home. tExport 
LoNDON AND THE SouTH— = a d. £ a. d. 
Angles as: Fk oo 10 0 0 
ry ml ae ll 0 0 
PM cos. wad vot ce A 2 Be. 10 0 0 
Channels... .. Ss | 10 5 0 
Rounds, 3in. ond mp. ~«- T8O.6 ... 11 0 0 
- under 3in. act ay EF oe QE... ll 0 0 
Flats, under Sin. ... ... 11 17 6t... ll 0 0 
Plates, jin. (basis) 1015 6.. 10 2 6 
sd ies c. ucc | SRO Be 10 7 6 
- Ds se- Gs. ee 10 12 6 
Ps fin. .. at 6... 10 17 6 
Un. jin. to pry lod. 
6 Ib. per sq. ft. (8-G.)... 11 12 6 11 12 6 
Boiler Plates, #in. » 11 13 0 lj 12 6 
NortH-East Coast— 5 =. e ad. 
BE 3. ae oes ee OS DP 10 0 0 
OME. ssc. cus, aes oe ee us 11 0 0 
Joists... .. a Oo ye 10 0 0 
Channels... ... ... ... 1013 0.. 10 5 0O 
Rounds, 3in.andup ... ll 8 0... 11 0 0 
9 under 3in. sco BE OS OE... 11: 0.0 
Plates, jin. (basis) ... 1010 6 .. 10 2 6 
99 Ape Be eae Wa 10 7 6 
2 fn 2 er es: 10 12 6 
* fin. ... ae ie 10 17 6 
Un. in. to oul heal 
6 Ib. per sq. ft. (8-G.)... 11 12 6... ... 11 12 6 
Boiler Plates, fin. 5 Sie see ape 1112 6 
MIDLANDS, AND LEEDS aND DiIstTRIcT— 
& s. d. &.2. d, 
Angles os ane 1S 10 0 0 
BOOBs see 200 ose cee 8 Ow ll 0 0 
Joists se A Dine vee 10 0 0 
Channels... vo I Doss ses 10 5 0 
Rounds, 3in.andup ... 11 8 0... ... a © 2 
9» under 3in. SR BS Of...) 4 ll 0 0 
Flats, 5in. and under oe a oe ll 0 0 
Plates, in. (basis) ae BS Do. 202 10 2 6 
sot (i ABMs ose aoc <n OTA? WD. 2 0 os 
= BMS ack’ 5c: Coe RE SOR ys. 10 12 6 
» fin. .. .- 11 8 0 10 17 6 
Un. fia. to sell ‘ee 
6 lb. per sq. ft. (8-G.)... 11 12 6... .. 1112 6 
Boiler Plates, jin. wae SEO 8 es. 1112 6 








STEEL (continued). 


*Home. tExport. 
GLascow anD District— &6.d. £8. d. 
WM nm ace aac 5 0t e  O vs 10 0 0 
hc: | aca t acs (Gen. tan Me ee oe ll 0 0 
2 Cerrar. ek tak. 10 0 0 
CONOR Si css des. 0 BORE +O... 10 5 0 
Rounds, 3in.andup ... ll 8 0... ae ee 
»” under 3in. ... 11 15 Of... E00 
Flats, 5in. and under ... 11 15 Of... 12: 0:0 
Plates, jin. (basis) ... 1010 6 ... 10 2 6 
” MS sc) can acca rake 10 7 6 
= eee: <tc 1012 6 
SWS on cee Oe Oe 10 17 6 
Un. in. to and incl. 
6 lb. per sq. ft. (8-G.):.. 11 12 6.. 1112 6 
Boiler Plates, jin. wits «@ 11 12 6 
South WaLes AREA— £ s. d. 5 $76. 
ME Nis ces) che cone ES wt 10 0 0 
Ms. aid Sic, con: see a ee oe ll 0 0 
PB SK ine Move: dame <s 10 0 0 
Channels... ... os ONES? OC ., 10 5 0 
Rounds, Sin. ends Ep) 8d 2808 2. bE id 
2 under 3in. ... 11 15 Of... ... 1l 0 0 
Flats, 5in. and under ... 11 15 Of... ... 32 “Os 
Plates, jin. (basis) ... 10 13 0 10 2 6 
> ie Se Ee Os 10 7 6 
a ees «Tee ee Ae 10 12 6 
” CMR Ras, cas ua & © 10 17 6 
fein. to and ‘eel, 
"ee per sq. ft. (8-G.)... 11 12 6 oe 1112 6 
IRELAND—F.0.Q.— BELFAST Rest or IRELAND. 
ray es £ s. 4. 
Angles 1013 0.. 10 15 6 
Tees... 1113 0... 11115 6 
Joists 1013 0O.. 10 15 6 
Channels... see 1018 0.. ll O 6 
Rounds, 3in. and up las ®...: 1115 6 
» under 3in. m..0: Of... 12 2 6 
Plates, jin. (basis) 10:36 ¢.. 10 18 0 
sy MarR hy er ee ar ae il. 2.6 
” fin. i ee ee ee ll 8 0 
a. ee eo AE cc ee 1210 0 
Un. in. to fin. fed; - ee. 1112 6 


} Rounds and Flats tested quality ; isin: 3s. less. 
OTHER STEEL MATERIALS 


Home. Export, f.o.b. 

Sheets. £ 8. d. £ aiid. 
11-G.and12-G.,d/d 1315 0 11-G.to14-G. 11 5 0 
13-G.,d/d... ... ... 14 2 6 15-G.to16-G. 1115 0 
14-G. to 20-G.,d/d... 14 10 0 17-G.to18-G. 12 0 0 
21-G. to 24-G.,d/d... 14 15 0 19-G.to20-G. 12 5 0 
25-G. and 26-G.,d/d 1510 0 21-G.to22-G. 1217 6 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 

The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
lots to 10-cwt., £2 per ton extra. 

Galvanised Corrugated sheets, basis 24-G.— 

Home. £. ed. 


4-ton lots and up ... 7 6 @ 
2-ton to 4-ton lots 17 12 6 
18 17 6 


Under 2 tons : 
Export; India, £15 vrs c.i. fs Irieh Seis State, £17 5s., 
f.0.q.; General, £15 15s., f.0.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.0.t., Bristol Channel Ports, 20s. 4$d. 
Tin-plate Bars, d/d Welsh Works, £7 5s. 
BitLeETs—100-ton lots and over, 35 to 100 tons, 5s. extra; less 


than 35 tons, 10s. extra. £. ay 
Soft (up to 0-25% C.), untested Se 
” tested 712 6 
Basic (0- 33% to 0- 41% C.) bn 74a. 6 
» Medium (0- 42% re 0-60% C.).. 810 0 
» Hard (0-61% to 0-85% C.) 9 0 0 
” » (0°88% to 0-99% C.) 910 0 
= » (over 0-99% C.) ; 10 0 0 
Rails, Heavy, 500-ton lots, f.o.t. 910 0 
» Light, f.o.t.... ‘ 810 0 
FERRO <a 
Tungsten Metal Powder 4/94 per lb. (nominal) 
Ferro-Tungsten ... 4/8 per lb. (nominal) 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £23 10 0 7/6 
a 6p.c.to8p.c.... ... £23 5 0 7/6 
er o 8p.c.tol0p.c.... ... £23 5 0 7/6 
o * Max. 2p.c.carbon ... £36 0 0 11/- 
” ” » lp.c.carbon ... £38 5 0 11/- 
” ” » 0-5p.c.carbon £41 0 0 12/- 
» carbon-free 10d. per Ib. 
Metallic Cheemienn 2/5 per lb. 


£1¢ 15 0 home 


Ferro Manganese eases, 16 p.c. 
£12 10 Oscale 5/- p.u. 


» Silicon, 45 p.c. to 50 p.c. 





a i yA £17 9 Oscale 6/- p.u. 
» Vanadium... 14/— per Ib. 
» Molybdenum ae 4/10 per Ib. 5/- forward 
Titanium (carbon-free) 9d. per Ib. 
Nickel (per ton) . is £185 to £190 per ton 
oc ge eee ee 8/6 to 8/9 per Ib. 





NON-FERROUS METALS. 


(Official Prices, June 7th.) 


Coprrr— 
| ner £42 6 3to£42 8 9 
Three Months ... £42 12 6to£42 13 9 
Electrolytic ° £48 10 Oto £48 15 0 
Best Selected oe mi Bir- 
mingham : £48 10 0 
Sheets, Hot Rolled £78 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 123d. 123d. 
» Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham, £38 0 0 
Home. Export. 
Tubes, Solid Drawn 2/1 Alloy 11}d. 11}d. 
»  Brazed 13}d. 13$d. 
Tin— 
oe ... £225 15 Otot226 0 0 
Three Months ... ... £223 10 Oto £223 15 0 
SPELTER— 
ee. nos a eae a) tana £14 2 6tofl4 3 9 
Three Months... ...... ... £14 6 3tofl4 8 9 
Leap— 
a as onal, iat £14 7 6to£l4 8 9 
Three Months ... £14 11 3to£l4 12 6 
Aluminium Ingots (British) ... £94 (net) 
FUELS. 
SCOTLAND 
LaNARKSHIRE— 

(f.0.b, Grangemouth)— Export. 
Navigation Unscreened 18/— to 18/6 
Hamilton Ell 17/6 
Splints 19/- to 20/6 

AYRSHIRE— 

(f.0.b. Ports) — 

Steam 17/- to 17/3 
FioresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam .. haat 18/- 
Unscreened N: babeiiien: 18/6 
LoTHIANsS— 
(f.0.b, Leith)— 
Hartley Prime 18/- 
Secondary Steam ... 17/6 to 18/- 
ENGLAND 
South YorRKSHIRE, DoncasTER— 
Steam Hards... 19/- to 20/- 
Washed Smalls 16/- to 17/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 19/- 
» Second... ; 18/-— to 18/3 
» Best Small ... 15/6 
Unscreened 17/- to 18/- 
DurHamM— 
Best Gas... 18/9 
Foundry Coke 26/- to 28/- 
CaRDIFF— SOUTH WALES 
Steam Coals : 
Best Admiralty Large ... 23/6 to 24/- 
Best Seconds... a 23/- to 23/6 
Best Dry Large 23/- to 23/6 
Ordinaries 23/- 
Bunker Smalls 16/- to 17/6 
Cargo Smalls ... 15/- to 15/6 
Dry Nuts 27/6 to 28/- 
Foundry Coke 35/- to 42/6 
Furnace Coke 33/6 
Patent Fuel ... 25/6 
SwansEA— 
Anthracite Coals : 
Best Large ... . 36/- to 38/- 
Machine-made Cobbles... 41/- to 45/6 
Nuts 40/— to 45/- 
Beans 33/- to 38/6 
SS Se eee 26/- to 30/- 
Rubbly Culm... 15/- to 16/- 


Steam Coals: 


Large Ordinary 22/6 to 24/6 


FUEL OIL. 


Inland consumption: contracts in bulk. 
Exclusive of Government tax of ld. per gallon ; and 9d. per 
gallon on oil for road vehicles. 


Ex Ocean Installation— Per Gallon. 
Furnace Oil (0-950 gravity)  ... «. + 33d. 
Diesel Oil 44d. 
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French Engineering Notes 
(From our own Correspondent in Paris) 


Compagnie Generale Transatlantique 


In view of the controversy and criticisms that 
have been aroused by the burning of the liner “‘ Paris ” 
in the port of Havre, the Compagnie Générale Trans- 
atlantique has found it necessary to make a change in its 
administration. The former president of the company, 
Monsieur Olivier, having resigned from that position, his 
place has been taken by Monsieur Jean Marie, a naval 
engineer and administrator of distinction, who has assumed 
responsibility for ensuring the safety of ships at sea and 
in port. So far as concerns discipline on board ship and 
the authority of captains and officers, which were badly 
shaken after the labour revolt, conditions have become 
normal and satisfactory ; but there has been no change 
in the law which was passed at that time transferring the 
status of seamen to that of land workers after the berthing 
of a ship and thereby perpetuating the lack of discipline 
and authority that has happily been restored on board. 
Supported by public opinion, which is fully alive to the 
danger of a lack of order and an indifference to service 
that were revealed during the inquiry into the loss of the 
** Paris,’’ Monsieur Jean Marie has declared his determina- 
tion to put an end to this state of things and to organise 
order and discipline in the ports as well as atsea. In this task 
he has the full co-operation of the Minister of the Merchant 
Marine. The late captain of the ‘‘ Normandie,” Com- 
mandant Thoreux, has been appointed to the responsible 
post of the company’s director in the port of Havre, and 
the new captain of the liner is Commandant Payen de la 
Garderie, who has been transferred to the ‘“‘ Normandie ” 
from the “Ile de France.” The Compagnie Générale 
Transatlantique has also replied to criticisms on the 
amount paid by insurance companies for the loss of the 
“ Paris.”” Practically the whole of the 96 million francs 
for which the ship was insured was paid by London com- 
panies, which had underwritten nearly all the insurance 
covered in France. The cost of building a new ship to 
replace the lost liner would, it is said, be about 400 million 
franes, and no shipowner could afford to pay the heavy 
premiums on such an amount which would have rendered 
the commercial exploitation of the ship impossible. After 
all, the sum paid by the underwriters cannot be regarded 
as inadequate when, after providing for depreciation, the 
value of the eighteen-year-old “‘ Paris” is set down as 
45 million francs. London underwriters paid the full 
amount for a total loss without any claim on the wreck, 
so that the Compagnie Générale Transatlantique can 
dispose of the ship lying on its side against the wharf in 
Havre in any way it pleases. A plan has been worked out 
to refloat it. 


State Purchases of Machine Tools 


By creating a commission to co-ordinate pur- 
chases of machine tools for the State and public services 
the Minister of National Economy seeks to give satisfaction 
to the industry which has long urged the Government to 
place orders with home firms for all national requirements. 
As these requirements cover a very wide range for State 
works and factories and big administrations controlled 
by the State, such as the railways and ports, no definite 
undertaking could be entered into with makers until it was 
seen how the industry would be able to deal with the work 
offered. _ The commission will centralise documentation 
concerning machines required by all the administrations 
now and in the near future. Then it will inquire into the 
possibilities of the home industry. This will present no 
difficulty with an industry which is so well organised, and 
the inquiry aims at arranging production in a way to make 
the best use of the manufacturing resources. The com- 
mission will be composed of representatives of all the 
State administrations concerned, including three members 
of the machine tool industry, who will only intervene in 
questions affecting production. With a full technical 
documentation makers will have to decide how they can 
organise production in order to supply the demand for 
machine tools, and the commission suggests that the 
industry should adopt a common method of accounts and 
of fixing cost prices, so that there will be some uniformity 
in the prices paid for machines. Moreover, the success 
of the scheme depends upon prices being comparable with 
those of similar imported machines. The significance of 
the organisation lies in a direct State collaboration with 
the machine tool industry, over which the State will 
inevitably have some control. 


The Trans-Saharan Railway 


On the ground that the construction of the Trans- 
Saharan Railway falls in with the plans for national 
economy and national defence that were put in hand six 
months ago, the promoters of that undertaking have again 
unmasked their batteries with such good effect that they 
appear to have brought a large section of parliamentary 
opinion round to their point of view. The scheme is now 
being examined by the Senatorial Commission for the 
Colonies, which has just heard arguments for and against, 
the objector being Professor Camille Vallaux, who has 
made a close study of the Trans-Saharan Railway pro- 
posal. His main objection is that there is no trade to 
justify the building of a railway, nor is there any likelihood 
of trade being developed by the railway in view of the 
enormous empty spaces through which it would run and 
of the unsuitable climate. Since roads were built to allow 
of emigration from the coast to the Niger Valley the move- 
ment has, he said, been in a contrary direction, and is 
draining the hot and unproductive interior of its popula- 
tion. Monsieur Maitre-Duvallon, one of the leading 
advocates of the railway, declared that the traffic would 
cover running costs and that, moreover, the military and 
political value of the railway would be inestimable. 
However this may be, the building of a railway across the 
Sahara desert at an estimated cost of something like 4000 
million francs cannot be lightly undertaken unless there is 
good reason to believe that it will help to develop French 
West African resources and create trade exchanges with 
North Africa. Arguments in favour of the scheme are 
based upon conjecture, and the inquiry now being made 
aims at obtaining facts that will justify the building of a 
railway across a thousand miles of desert. 





British Patent Specifications 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification, 





ELECTRICAL APPLIANCES 


504,516. June 23rd, 1938.—E.Lectric Crrcurrs Usinc Dry 
Contact Recririzrs, Siiddeutsche Apparate-Fabrik 
G.m.b.H., of Platenstrasse 66, Niirnberg, Germany. 

This invention presents the possibilities of obtaining a steady 
light from glow lamps fed by an A.C. of low periodicity, or of 
operating relays with an A.C. of normal frequency without the 
disagreeable hum. The rectifier valves A intended for insertion 
in one branch of the load circuit supply line are interconnected 
in a full-wave rectifier bridge fashion, the so-called Graetz 
circuit, as shown in Fig. 1, or connected in push-pull according 
to Fig. 2. These valves must be dimensioned so as to withstand 
the total current flowing in the load circuit, while their dimen- 
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sioning with respect to the voltage merely necessitates an 
accommodation to the effective voltage of the harmonics of the 
rectified current flowing through the choke coil B so that the 
rectifier itself may be kept relatively compact. The circuit 
arrangement as illustrated in Fig. 2 involves the advantage 
that at the same current intensity merely half as many rectifier 
valves A are required as compared with the arrangement shown 
in Fig. 1, but the choke coil B must be provided with a centre 
tapping point. Still a further perfection with respect to the 
smoothening and thence of the rectangular shape of the A.C. 
may be achieved by shunting a condenser C across the choke 
coil.— April 26th, 1939. 


AERONAUTICS 


504,747. October 30th, 1937.—IMPROVEMENTS IN AIRCRAFT 
Enetne Cowtinecs, Vickers (Aviation), Ltd., Reginald 
Kirshaw Pierson, and David Llewelyn Ellis, all of Wey- 
bridge Works, Brooklands Road, Weybridge, Surrey. 

It is known that it is possible to collect the air required 
to cool an aeroplane engine from forwardly facing intakes in 
the leading edge of the wing, or from scoops near the after 
end of the engine, the air so collected passing forwards through 
the engine and being ejected at some point near the front 
of the cowl, ¢.g., in the case of a radial engine, through an annular 
gap behind the spinner. According to this invention, it is 
proposed to form the spinner and the cowl behind the gap in 
such a@ way that the velocity of the external air stream is 
relatively high past the gap, so that the static pressure at that 
point will be low, and thereby increase the pressure difference 
between the points of entry and exit of the cooling air. The 
cowling comprises a ring-like forward portion surrounding the 
engine having a rounded leading edge or nose, said ring-like 
portion having a central forward opening through which cooling 
air, after flowing forwardly past the engine, leaves the cowling 
and is discharged through an annular radially directed gap 
between the ring-like forward portion and a spinner. The 
engine A is contained in a cowling comprising a ring B and 
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a rearward extension C which is shaped to a streamline form. 
Aft of the engine a partition D is provided and on the under- 
side of the portion C an extension E is fitted, formed with a 
forwardly facing intake F through which air for cooling the 
engine can enter. The intake communicates through a passage 
G with the part C so that the cooling air flows up into the 
cowling aft of the engine and then forwards past the cylinders 
as indicated by the arrows. On the front of the cowling a spinner 
H is mounted, of approximately the same diameter as the 
interior border of the part B. This spinner is spaced apart 
from the leading edge of the portion B by a distance of the order 
of 1 per cent. of the diameter of the spinner so as to form a 
gap J between the spinner and the cowling. The spinner is 
specially shaped constituting the important feature of this 
invention. The result of this shaping is to deflect the airstream 
outwards in a direction approximately parallel to that flowing 
through the gap J, producing a low static pressure at the gap 
and thereby increasing the pressure difference between the 
exit of cooling air at the gap and the forwardly facing intake F. 
The cooling air is thus not only induced by the pressure at 
the forwardly facing intake, but also by the low pressure in the 
gap to flow past the engine. Constructions are also described 
with a driven rotor to increase the outflow of air through the 
gap and with other modifications.—May Ist, 1939. 








TRANSMISSION OF POWER 


504,209. December 14th, 1937.—Etxecrric Castes, Pirelli- 
General Cable Works, Ltd., of 343-5, Euston Road, London, 
N.W.1; and Robert Edwin Samuel Soper, of 84, Orchards 
Way, Southampton, Hants. 6 

This invention relates to low-capacity electric cables for land 
lines of the kind in which the cable comprises a number of con- 
ductors lightly insulated from one another with a paper insula- 
tion and loosely enclosed in a lead sheath, so that, in addition 
to the ordinary insulation between the conductors, a gaseous 
or air space insulation is also obtained. The low-capacity cables 
of the kind just mentioned are intended particularly for use as 
telephone cables. The conductors A, each of which is provided 
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with a paper insulation B, are enclosed in a paper insulation C, 
over which is applied a self-supporting helix D of metal tape, a 
paper insulation E being applied over the helix and the whole 
being finally enclosed in the lead sheath F provided with a 
suitable armouring G constituted, for example, by armouring 
wires of any usual type. By means of the invention there is 
obtained a low-capacity cable which has a metallic reinforce- 
ment under the lead sheath and so can be armoured in the 
manner described. Cables manufactured in accordance with the 
invention can be employed for use in overhead transmission 
systems without the use of a special supporting wire and can be 
used, for example, in place of the armoured lead-sheathed cable 
used in electrical power transmission systems, as described in 
specification No. 415,400.—April 21st, 1939. 


504,670. February 10th, 1938.—ELecrric CaBLzs, Callenders’ 
Cable and Construction Company, Ltd., of Hamilton 
House, Victoria Embankment, London, E.C.4 ; and George 
Monty Hamilton, of the same address. 

It has been extensively recognised that in electric cables, 
particularly high-tension cables, in which the insulation is 
impregnated with a liquid or semi-liquid material, it is very 
desirable to make provision for compensating for the expansion 
of this material when heated and the subsequent contraction 
when cooling takes place. In a cable manufactured in accord- 
ance with this invention the conductor A consists of two con- 
centric layers of wires stranded about a supporting member B 
which is in the form of an open wound helix. An impregnated 
paper dielectric C enclosed in a lead sheath D surrounds the 
conductor. The cellular compensating body E is situated inside 
the hollow conductor A. The compensating body in its cellular 
form may be completely manufactured before incorporation in 
the cable. Alternatively, it may be partially formed before 
insertion and completed by the action of heat involved in the 
drying and impregnation of the cable, thus eliminating a special 
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process. In this alternative the “‘ Buna N ” with the gas pro- 
ducing ingredients can be formed as a relatively thin rod and 
inserted in the cable, for instance, by being placed within a 
hollow conductor. When, in the subsequent processes of manu- 
facture of the cable, it is subjected to heat the vulcanisation 
and expanding of the “Buna N” to produce the cellular 
structure will take place. A cellular compensating body for use 
in accordance with the invention can be manufactured by the 
following process :—A mix is prepared containing ingredients 
as follows: “‘ Buna N,” 100 parts by weight ; softener, 10-30 
parts by weight; sulphur, 2 parts by weight; accelerator, 
0-5 part by weight ; zinc oxide, 10 parts by weight. This mix 
is shaped by extrusion and then subjected to gassing at high 
pressures of the order of 1800 Ib. per square inch with nitrogen 
or with mixtures of nitrogen and carbon dioxide. At the end 
of a suitable period, which may be between six and twenty-four 
hours, the pressure is released so that the dissolved gas is 
liberated and produces a cellular material. This is then 
vulecanised by known methods.—April 28th, 1939. 


FURNACES 


504,803. November Ist, 1937.—MANUFACTURE OF ARTICLES 
From Harp Metat Carpipes, Stevens, Langner, Parry 
and Rollinson, of 5-9, Quality Court, Chancery Lane, 
London, W.C.2. 

The object of the invention is to provide an improved process 
of making articles from hard metal carbides, such as tungsten, 
tantalum, titanium, vanadium, and molybdenum carbides, 
preferably in admixture with lower melting point cementing 
metals like cobalt and nickel. In accordance with the invention 
a@ method of manufacturing articles from hard metal carbides 
by application of heat and pressure in a mould to powdered 
carbides, preferably containing a metallic cementing medium 
therefore, is provided, in which the charge of carbides or 
mixture of carbides and metallic cementing medium are first 
heated to a predetermined temperature in the mould, where- 
upon the heating is discontinued and pressure is applied to the 
material mould to compact it to the form of the desired article. 
According to a further feature of the invention, particularly 
adapted for manufacturing massive articles, such as rolling 
mill rolls, the pressure is repeatedly applied to the heated 
carbides and then released to effec! amechanical working action. 
In the drawing an apparatus is shown set up for the preparation of 
apertured dies. A crucible or cylinder A preferably of graphite, 
is mounted in a base, usually of block carbon. A quartz shield 
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B is spaced from the cylinder to provide a chamber or channel 
which is filled with an insulating material such as powdered 
carbon. A coil C of an induction furnace is disposed about the 
quartz shield. The cylinder or heating element A may be, 
for certain purposes, provided with a thin walled liner of 
graphite or carbon, which is adapted to be removed with the 
carbide articles formed therein, This construction obviates the 
necessity of breaking the massive heating element where certain 
special forms are required to be made of carbide materials. 
In the fabrication of such elements, a base member or plate 
D of graphite or carbon is set in the bottom of the furnace 
chamber. This plate may be suitably conformed as_ by 
means of a taper, as indicated, to form a throat in a finished 
die. A central aperture in the plate provides a seat for a 
spindle or core E which is set therein, and which is preferably 
machined to approximately the aperture size of the finished die. 
A second plate F of graphite or carbon, generally conforming 
to the plate D, is fitted over the spindle and set on top of the 
powdered mass. Where bodies of large diameter are to be 
prepared, it has been found desirable to provide the member F 
with suitable venting apertures to permit the relief of any 
gaseous pressures which may develop during treatment. A 
plunger G, also of graphite, and provided with a central well 
or bore adapted to receive the spindle E, is fitted in the chamber 
on top of the top plate F. The whole furnace set-up, if not 
already so arranged, may then be set in a press, and a bearing 
plate H, of cast iron, or the like, is set on top of the plunger G. 
The bearing plate is adapted to be actuated or moved by 
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suitable parts of a hydraulic press or forge, not shown, to 
impart the desired pressure to the plunger G, and move it into 
the cylinder or crucible member A and thereby compress and 
forge the carbide material IT. In operation, a suitable current 
is passed through the induction coil C, heating the graphite 
members, A, D, F, G, and the core or spindle E, and thereby 
heating the mass of the carbides to be formed into a die member. 
The mass is heated for a suitable length of time, and without 
pressure being applied thereto. The heating is continued until 
the carbide mass has attained a temperature preferably ranging 
from 2000 deg. to 2500 deg. Cent., and above, depending on 
the bulk of material being treated. When a desired temperature 
has been attained in the mass, the current may be shut off 
to stop the heating, and pressure applied through the plate H 
directly to the plunger G, rapidly forcing it into the chamber 
formed in A, and consolidating the heated mass under the 
impact of the blow. The plate F may be forced into the chamber 
enough to ensure at least a reduction of the original volume of 
the mass by 20 to 50 per cent., as indicated by its dotted line 
position J. The densified die blank resulting from this forging 
treatment is allowed to solidify in the graphite crucible parts and 
is cooled. After cooling, the graphite furnace parts, with the 
contained die member, are removed, and the die withdrawn. 
Owing to the manner of treatment and method of applying 
pressure, the throat of the die is hardened and requires but 
a slight lapping finish to prepare it for use. These dies may have 
any desired aperture size and body size, and are distinctly 
bulky and massive.—May Ist, 1939. 


LOCOMOTIVES 


504,437. July 29th, 1938—Bocre Trucks ror KatLway 
Motor VeEuIcLEs, Zavody Ringhoffer-Tatra a.s., of 
Kartouzska 200, Prague-Smichov, Czecho-Slovakia. 

In railway motor vehicles wherein the propelling engine 
with the transmission mechanism, or electrical transmission, are 
supported in a bogie frame, the inspection and upkeep of the 
engine presents certain difficulties owing to the lack of 


the sides of the cantilever bearers, engine platforms J J are 
arranged which are of an easy access through apertures in 
the floor of the vehicle body, so that the engines may be inspected 
even during running.—April 25th, 1939. 


METALLURGY 


504,522. July 6th, 1938.—Harp Merat Attoys, Harry 
Petersson, of 11, Quai National 11, Puteaux (Seine) France. 
This invention relates to the production of hard metal alloys 
for use particularly in the manufacture of dies for drawing 
metals, and of cutting tools, and has for its object to provide 
an improved alloy which has very advantageous properties 
for the services indicated. An alloy in accordance with the 
invention is produced by mixing together in fine powdered 
form tungsten carbide containing up to 7 per cent. carbon 
(usually about 5-8 to 6-2 per cent.) tungsten and/or molyb- 
denum, cobalt, boron, and silicon. Thorium oxide up to 2 per 
cent. may be added to prevent the crystal grains growing too 
quickly during heating. From 8 to 10 per cent. of tantalum 
carbide and/or from 3 to 4 per cent. niobium carbide may 
be used in place of a corresponding percentage of tungsten 
carbide. The powder is placed in a mould of the shape of the 
die or other article to be produced and subjected to a pressure 
of about 2400lb. per’ square inch and to a temperature of 
1750 deg. to 1900 deg. Cent. This temperature is maintained 
for about fifteen minutes. The result of the heat and pressure 
treatment is to produce a tungsten carbide matrix with tungsten 
embedded therein. The cobalt which is in a very small pro- 
portion acts to facilitate compression. The silicon also assists 
the compression and with the boron increases the hardness of 
the mass.—A pril 26th, 1939. : 


MISCELLANEOUS 


504,168. June 23rd, 1938.—Prre Jorts, Audley Engineering 
Company, Ltd., “ Pen-y-Bryn,” Station Road, Newport, 
Salop; and Edward Blackwell Leach, of the company’s 
address. 

This invention relates to flanged pipe joints and has for its 
object to enable fluid-tight connections at the joints to be 
effected and maintained in a simple and convenient manner. 
Referring to the drawings, each pipe A has formed on its end a 
flange B, and in combination with the two flanges is mounted 
an intermediate plate C. In each face of the plate C is formed an 
annular groove E and both grooves communicate by a cross 
passage F with a chamber G in the plate. The chamber 











is screw-threaded and in it is arranged a threaded plug 
H, the outer end of which is formed with a head. In the 
chamber G is inserted a quantity of any suitable plastic 
sealing medium, such as thick lubricant, which can be extruded 
into the grooves by means of the plug. After the parts of the 
joint have been assembled a quantity of the sealing medium is 
forced into the grooves to seal the joint formed by the con- 
tiguous faces of the flanges and plate. Should leakage occur at 
any time between the faces when the joint is in use, the seal can 
be re-established without disturbing the joint by the extrusion 
of a further quantity of the sealing medium from the chamber G, 
the latter being rechargeable when necessary by removing the 
plug. In a modification of the joint shown in the drawings the 
chamber and plug are arranged in one of the flanges.—April 
20th, 1939. 


504,396. October 28th, 1937—TREATMENT OF GASEOUS 
Fiuips, Lodge-Cottrell, Ltd., of George Street (Parade), 
Birmingham. 

High-tension discharge members A, consisting of stiff rod 
elements provided with prongs, are supported on bars B con- 
nected to a source of high-potential D.C. through a supporting 
insulator C. Plates D and E, together with the portion of shell F 
opposed to the discharge elements A, form collecting electrode 
surfaces which are preferably at earth potential. Paired sets 
of cylindrical discs G are mounted on rotatable shafts H and dip 
into troughs J in which a suitable liquid may be maintained at 
any desired level, for example, by means of conventional float 
valve mechanism. The gas to be contacted with liquid in the 
electric field, for example, a gas containing suspended particles 
to be removed, is led into the apparatus through conduit K, 














































































































accessibility. Since the frame of the bogie truck is of the nature N°504,396 
of an enclosed box-like structure, the access to the engine is > 
mostly possible only from the top through the floor of the vehicle X ys 
body. In the case of urgent repairs of the engine it is r ry, + 4 
for the sake of removing the engine, to release the bogie truck | M 
entirely from the body, so that such repairs and dismantling ‘A. e y, 
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has for its object an arrangement of a bogie truck for railway <. at) Se D B 5 
motor vehicles in such manner that both the inspection and 4 oe BH ii 
Faille 
N°504,437 ; | AWE. 
Tt a 
H F A FH E: | 
£ 2h Hj | ue" | J 7 
-- oho. Law l 
; 2) 4 + oa 4 } , 
© ~ 4 7) a ais. a be ee y 2 ay 
d 1 al . 
J E 1 eS N 
} =e ‘a nf Yy 
t t 
B D Cc Section on XY. 





upkeep of the engine and its dismantling are facilitated. Accord- 
ing to the invention, this is attained in that on the front wall 
or also on the rear wall of the bogie truck frame bearers are 
provided for an engine arranged in the central longitudinal 
plane of the truck outside the frame of the latter and carry 
the engine. A construction of a bogie truck embodying the 
present invention is shown by way of example in the accom- 
panying drawing. The frame A of the bogie truck has the 
shape of a box having in front and at the rear axles B and C 
respectively. The axles can be resiliently mounted by means of 
common laminated springs D. On the front and rear walls 
of the box-like frame cantilever bearers EE are arranged, 
whereon the propelling engines F F are supported. Said engines 
drive in common, or either of them separately, mechanical, 
electric, or other gearing G, and therethrough one or both axles. 
The engines are protected at the top by bonnets H, and at 





passes to each side of the treating chamber and under the lower 
ends of plates E into the space between the complementary 
electrodes. Passing upwards through the electric field into the 
header L, the gas leaves the apparatus through conduit M. 
When the speed of rotation of the discs G is suitably adjusted, 
the liquid is projected into the space between the electrodes in 
the form of a relatively narrow sheet of spray. Using paired 
dises, 15in. in diameter, and rotating in opposite directions, it 
has been found that a very satisfactory projection of spray is 
obtained with a speed of about 1000 r.p.m. The collected 
material flows down the collecting surfaces and drops off into 
the receiving pan N of the apparatus, from which it may be 
withdrawn as desired. The gas may flow upward as shown or 
it may flow downward countercurrent to the liquid spray, or 
it may be passed through the treating chamber in a horizontal 
direction.—April 25th, 1939. 





Forthcoming Engagements 
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Secretaries of Institutions, » &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











Air Raid Protection Institute 
Tuesday, June 13th.—Royal Society of Arts, John Street, 
Adelphi, W.C.2. “Controls in A.R.P. Services,” Colonel 
G. M. Routh. 8 p.m. 
Association of Mining Electrical Engineers 
Tuesday to Friday, June 20th to 23rd.—Annual Convention in 
Sheffield. 
British Standards Institution 
Thursday, June 15th.—Dorchester Hotel, Park Lane, W.1. 
Annual luncheon. 12.45 for 1 p.m. 
Fuel Luncheon Club 
Thursday, June 15th.—Connaught Rooms, Great Queen Street, 
W.C.2. “New Aspects of the Petroleum Industry,” J. 
12.40 p.m. 
Institute of British Foundrymen 
Monday to Saturday, June 12th to 17th.—International Foundry 
Congress in London. 
Institute of Transport 


Wednesday to Saturday, June 14th to 17th.—Congress at South- 
ampton. 


Kewle 7. 


Institution of Civil Engineers 


Saturday, June 10th.—MancueEsTER Assoc.: Visit to Manchester 
Ship Canal and Bowater’s Mersey Paper Mills, Ellesmere 
Port. 9.45 a.m. 

Monday, June 12th.—Great George Street, Westminster, 8.W.1. 
‘** Camouflage,”’ Colonel F. J. Wyatt. 6 p.m. 

Tuesday, June 20th.—Great George Street, Westminster, 8.W.1. 
“The Design of Bombproof Shelters," D. Anderson. 
6 p.m. 

Tuesday, June 27th.—Great George Street, Westminster, 8.W.1- 
“The Work of the Military Engineer in War,” Brigadier 
C. A. Bird. 6 p.m. 

Institution of Engineers-in-Charge 

Thursday, June 29th.—Visit to works of Boot’s Pure Drug Com- 

pany, Beeston, Nottingham. Train from Euston. 11 a.me 
Institution of Heating and Ventilating Engineers 
Monday to Wednesday, June 19th to 21st.—Summer meeting at 
Eastbourne. 
Institution of Mechanical Engineers 
To-day to Sunday, June 9th to 11th.—Spring meeting in London. 
Institution of Mining Engineers 

Wednesday to Friday, June 28th to 30th.—-Summer meeting in 
Sheffield. 

Manchester Association of Engineers 

Wednesday, June 28th.—Visit to works of Churchill Machine Tool 
Company, Ltd., Broadheath, near Manchester. 2.30 p.m. 

Newcomen Society 

To-day and Saturday, June 9th and 10th.—Summer meeting in 
Suffolk. 

North of England Institute of Mining and Mechanical Engineers 


Saturday, June 10th.—Neville Hall, Newcastle-upon-Tyne. 
“The Use of Microspores in the Correlation of Coal Seams,” 
A. Raistrick. 2.30 p.m. 


Royal Agricultural Society of England 


Tuesday to Saturday, July 4th to 8th.—Annual Show in Windsor 
Great Park. 








CONTRACTS AND ORDERS 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readerse 





EpeGar ALLEN AND Co., Ltd., have obtained a contract for 
the construction of a complete cement plant for Cia. de Marmoles 
y Cementos del Nare, Medellin, Colombia, South America. The 
plant will have an vey of 87,000 tons per annum, and pro- 
vision for extensions is being made. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 





Atrrep HeErezert, Ltd., Coventry, has been appointed sole 
agent for the moulding machines and equipment for the plastics 
industry made by T. H. and J. Daniels, Ltd., Lightpill Ironworks, 
Stroud, Glos. 








LAUNCHES AND TRIAL TRIPS 





Sosreski, motorship; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of the Gdynia America Shipping 
Lines, Ltd.; dimensions, length 512ft., breadth 67}ft., dead- 
weight 7200 tons. Engines, two eight cylinder, two stroke 
double acting, airless injection, cylinders 450mm. bore by 
1200 mm. stroke, each developing 4350 B.H.P. at 125 r.p.m., 
supplied by J. G. Kincaid and Co., Ltd.; trial trip, May 25th. 

Darina, motorship; built by the Blythswood Shipbuilding 
Company, Ltd., to the order of the Anglo-Saxon Petroleum 
Company, Ltd.; dimensions, length 460ft., breadth 59ft., 
depth moulded 34ft., to carry 12,100 tons deadweight. Engines, 
one eight cylinder, four stroke, single acting, cylinders 650 mm. 
bore by 1400 mm. stroke, supplied by J. G. Kincaid and Co., 
Ltd.; launch, May 31st. 
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A Seven-Day Journal 


Spring Meeting of the Mechanical 
Engineers 


In view of the fact that the Institution of Mech- 
anical Engineers is paying a visit to the United 
States in August, the usual summer meeting in this 
country is not being held this year. Instead, a short 
spring meeting was arranged in London, extending 
over Friday, Saturday, and Sunday, June 9th to 11th. 
On Friday afternoon a reception was held at the 
Institution, the members and guests being received 
by the President, Mr. E. Bruce Ball, and Mrs. and 
Miss Bruce Ball. Following the reception a short 
meeting was held in the lecture hall, at which the 
President announced that the James Watt Inter- 
national Medal had been awarded to Mr. Henry Ford. 
The American Ambassador, the Hon. Joseph P. 
Kennedy, briefly addressed the meeting, and there- 
after a portrait of James Watt, painted by C. F. von 
Breda in 1792 and recently acquired by the Insti- 
tution, was unveiled by Sir Nigel Gresley. In the 
evening a supper-dance and cabaret was held at the 
Dorchester Hotel. For Saturday a number of whole- 
day visits were arranged. One party visited the 
Associated Equipment Company’s works at Southall 
in the morning, and after lunching at Osterley pro- 
ceeded to inspect either the Metropolitan Water 
Board’s Queen Mary reservoir or the West Middlesex 
main drainage works at Mogden. Another party 
proceeded to Willesden to the works of the British 
Thomson-Houston Company and later visited the 
Park Royal Brewery of Messrs. Guinness. A third 
party travelled to Stone, near Greenhithe, where the 
Kent works of the Associated Portland Cement Com- 
pany were visited. Other parties visited Fraser and 
Chalmers’ works at Erith and the Royal Naval 
College, Greenwich, the Dartford works of J. and E. 
Hall and Knole, and Welwyn Garden City and 
Whipsnade. On Sunday there were whole-day 
excursions to Hampton Court Palace and the Surrey 
hills, to Brighton, Eastbourne, and Tunbridge Wells, 
and to Windsor and the River Thames. 


British Overseas Airways 


Tue British Overseas Airways Bill, the text of 
which was published at the beginning of this week, 
implements the Government’s decision to establish a 
public corporation to acquire and operate the under- 
takings of Imperial Airways, Ltd., and British 
Airways, Ltd. The new body is to be known as the 
British Overseas Airways Corporation. In considera- 
tion for the taking over of its assets and liabilities 
Imperial Airways is to receive the sum of £2,659,086, 
while British Airways is to receive £262,500. The 
Corporation is to receive a subsidy until December, 
1953, not exceeding £4 million per annum, as com- 
pared with £3 million, the annual amount at present 
payable by way of subsidy under the Air Navigation 
Act. The members of the Corporation, consisting of 
a chairman, a deputy chairman, and fifteen—or 
fewer—other members, will be appointed by the 
Secretary of State for Air, and an annual report of its 
operations will be submitted for presentation to 
Parliament. It is considered to be important that 
the production of British civil air liners shall not only 
meet the future requirements of the Corporation, but 
shall also find a ready market in the Empire and in 
foreign countries. Early this year a small committee 
to consider this problem was appointed by the Secre- 
tary of State. The report of that committee has now 
been published and recommends the establishment of 
a permanent Civil Aviation Development Committee. 
That Committee would be charged with the duty of 
co-ordinating the needs of air-line operators for new 
aeroplanes to the end that construction might be 
concentrated on a relatively small number of types 
possessing sufficient prospect to justify production 
on an adequate scale. The Development Committee 
would be independent of the Air Ministry, but would 
work through the staff of the recently formed Direc- 
torate of Civil Research and Production. It would 
consist of an independent salaried chairman and three 
other members representing the new Corporation, the 
Air Registration Board, and the Society of British 
Aircraft Constructors. 


Territorial Army Technical Units 


MECHANICS and other technical men between the 
ages of 18 and 45 who are employed in the motor 
and garage trade and would like to join the Territorial 
Army, are now to be given the opportunity of enlist- 
ing in special new units in which they will find full 
scope for exercising their professional skill. The 
National Service Committee of the Retail Motor 
Industry has been notified by the War Office that a 
number of Army Field Workshops, Ordnance Field 
Parks, and other important technical units are to be 
formed at once in many different parts of the country 
under the establishment of the-Royal Army Ordnance 
Corps, Territorial Army, and that it is hoped to recruit 
the necessary officers and men for these units through 
the motor trade. This expansion of the Territorial 
R.A.O.C. is necessary in order to make provision for 





the requirements of the mechanised Field Force and 
Anti-Aircraft units. County Territorial Associations 
will be responsible for raising the new units, the 
counties so far selected being Essex, Gloucestershire, 
Hampshire, Lancashire, Sussex, Warwickshire, Wor- 
cestershire, and the County of London in England, 
and Angus and Lanarkshire in Scotland. It is 
estimated that approximately 150 officers and 
5000 other ranks in all will be needed to bring 
these new units up to wartime strength. Among 
the skilled tradesmen required for service are driver- 
mechanics, electricians, fitters, turners, welders, 
coppersmiths, mechanics (both instrument and wire- 
less), and blacksmiths. In addition, heavy-vehicle 
drivers will be wanted in considerable numbers. 
Members of the motor trade holding important execu- 
tive positions will be selected as commanding officers, 
and it is expected that their names will shortly be 
announced. Motor trade employees desiring informa- 
tion concerning enlistment, conditions of service, 
pay, &c., in the units now being formed should apply 
to the nearest Territorial Army Association, to their 
employers, or direct to the Secretary, National Service 
Committee of the Retail Motor Industry, Lombard 
House, Great Charles Street, Birmingham. 


Professor H. W. Baker’s Manchester 
Appointment 


THE Manchester City Council and the University 
of Manchester have approved the appointment of 
Mr. Henry Wright Baker, D.Se., M.I.Mech. E., 
M.I1.A.E., to the Chair of Mechanical Engineering in 
the University and in the College of Technology, in 
succession to Professor Dempster Smith, M.I. Mech. E., 
M.Sc. Tech., who has retired. Professor Wright 
Baker has been a Lecturer in Engineering in the 
University of Manchester since 1923, Tutor in Engi- 
neering at Dalton Hall since 1920, and for ten years 
Resident Senior Tutor. In 1923 he was awarded the 
Thomas Hawksley Premium of the Institution of 
Mechanical Engineers, and in 1938 the T. Bernard 
Hall Prize. The Institution of Automobile Engineers 
appointed Dr. Wright Baker as its examination 
director and moderator for the North-West of Eng- 
land in connection with examinations for motor 
mechanics. He is an ex-President of the North- 
Western Centre of the Junior Institution of Engi- 
neers, ex-Chairman of the North-Western Centre of 
the Institution of Automobile Engineers, and for 
two years he was on the Sub-Committee of the 
British Standards Institution concerned with the 
testing of timber. His researches have been prin- 
cipally concerned with the elasticity of small beams, 
the cylinder, valve and piston temperatures of a wide 
range of internal combustion engines ; and the record- 
ing and interpretation of explosive pressures. 


Salvage of H.M.S. “ Thetis” | 


SPEAKING in the House of Commons on Thursday 
evening, June 8th, the Prime Minister said that it 
had been hoped to attempt to raise the “ Thetis” 
on Wednesday. The two camels were placed in 
position and lifting cables had been passed under the 
submarine. Unfortunately, the weather deteriorated 
as the tide rose, and a heavy north-westerly swell 
caused the cables on the aft camel to part, while 
those on the foremast camel had to be slipped. The 
flooding of the submarine is now thought to be more 
extensive than was originally anticipated, with a 
consequent loss of buoyancy and increase of weight. 
Heavier lifting facilities and stronger cables will 
therefore be required. Mr. Chamberlain announced 
that the public inquiry into the loss of the “‘ Thetis ” 
would be held by Mr. Justice Bucknill, and that the 
provisions of the Tribunals of Inquiry (Evidence) 
Act, 1921, would apply. On Tuesday, June 13th, 
it was further announced that the following experts 
had been appointed to act as assessors to Mr. Justice 
Bucknill :—Captain G. C. P. Menzies, a submarine 
specialist of the Royal Navy ; Captain A. H. Ryley, 
one of the Elder Brethren of Trinity House; and 
Professor T. B. Abell, Professor of Naval Architecture 
at the University of Liverpool. With regard to the 
progress of salvage, it was reported that a conference 
attended by the Controller of the Navy had been held 
in Liverpool to discuss methods. It was decided that, 
as the work might seriously interfere with the other 
responsibilities of the Mersey Docks and Harbour 
Board, the Liverpool and Glasgow Salvage Associa- 
tion should take control of future operations. 


The A.E.U. Conference 


At a conference of the National Committee of the 
Amalgamated Engineering Union, which opened in 
Llandudno on Monday, June 12th, the future policy 
of the Union with regard to wages was discussed. A 
resolution was carried instructing the Executive 
to apply to the Engineering Employers’ Federation 
for a wage increase of 10s. a week on the basic rate. 
It was further decided to recall the National Com- 
mittee within two months of the wage application 
being made, this decision to operate in the event of 





the employers failing to make a satisfactory offer. 
The President, Mr. J. C. Little, said that there were 
local negotiations in districts which they wanted to 
pursue in the next five months while keeping the door 
open for further national negotiations when the 
“ gentleman’s agreement ” expired. It is understood 
therefore that the National Committee will not be 
called to reconsider the position in any event for 
another eight months. Another resolution instructed 
the Executive to press the Engineering Employers’ 
Federation for a decision defining the status of the 
machine operator, and the recognition of agreed rates 
of wages. The Federation is also to be approached 
by the Executive with a view to reaching an agreement 
for the limitation of apprentices, boys, and youths, 
in proportion to the number of journeymen employed 
in the industry, and for the definite training of 
apprentices. The Conference was continued on 
Tuesday, when it was decided that dilution in the 
industry should be opposed until such time as all 
available skilled engineering workers were in full- 
time employment. It was also decided that the 
Executive Committee should arrange a meeting with 
the Ministry of Supply and the Engineering Em- 
ployers’ Federation in order to ascertain the extent 
of the proposed expansion of the engineering industry. 


The Retirement of Mr. F. Samuelson 


Ir is announced that Mr. F. Samuelson has relin- 
quished the post of engineer and manager of the 
turbine department of the British Thomson-Houston 
Company at Rugby. He has been with the company 
over forty-two years and has been in charge of its 
turbine engineering department since 1903. In 1934 
he was appointed to the board of directors. He is a 
valued member of the Institution of Mechanical 
Engineers and has been Chairman of its Midland 
Section and a member of the Council. He is also a 
member of the Institution of Electrical Engineers. 
In 1932 he received the Royal Order of Nordstiernan 
from H.M. the King of Sweden. Mr. Samuelson is 
retaining his seat on the board of directors and his 
services will be available to the company in a con- 
sultative capacity. We are able to state that Mr. 
R. H. Collingham has been appointed engineer of the 
turbine department in succession to Mr. Samuelson. 
Mr. Collingham joined the testing department in 
December, 1905, and has been closely associated with 
turbine developments at Rugby for the past thirty- 
one years, having been Mr. Samuelson’s principal 
assistant. He was educated at Hymers College, Hull, 
and Lincoln Technical College, serving his apprentice- 
ship in the works of Robey and Co., Ltd., Lincoln, and 
is a member of the Institution of Civil Engineers and 
of the Institution of Mechanical Engineers. In 
succession to the late Mr. H. W. Taylor, Mr. K. R. 
Hopkirk has been appointed engineer of the B.T.H. 
turbo-alternator department. He joined the testing 
department in 1915 and has been associated with the 
company’s turbo-generator design since 1920, having 
been principal assistant in that department for the 
past-eleven years. 


Atmospheric Pollution 


On Wednesday, June 7th, nineteen representatives 
of local authorities and other organisations co-operat- 
ing with the Department of Scientific and Industrial 
Research in investigations into the nature and extent 
of atmospheric pollution met in their half-yearly con- 
ference at the offices of the Department at Old Queen 
Street, Westminster. The gathering included repre- 
sentatives from Birmingham, Cardiff, Dagenham, 
Halifax, Leeds, Liverpool, London County Council, 
Manchester, Newcastle, Rotherham, Sheffield, Secun- 
thorpe, Stoke-on-Trent, Willesden, Leicester, Glas- 
gow, the British Commercial Gas Association and 
the British Electrical Development Association. 
Alderman Adams, of Newcastle, presided, and at the 
close of the meeting he was unanimously re-elected 
Chairman of the Conference for a third year. The 
Conference learned with interest of measurements 
which had been made in Scunthorpe by Dr. W. H. 
Hartston, the Medical Officer of Health, on the 
amounts of zinc and lead in the matter deposited from 
the air. Other members of the Conference who had 
had previous experience of measurements of zinc, 
lead, and other metals in the atmospheres of steel 
manufacturing and other towns also took part in the 
discussion. The Conference expressed its satisfaction 
at the welcome which had been given to the Public 
Health (Coal Mine Refuse) Bill in its recent passage 
through the House of Commons. Dr. G. M. B. 
Dobson, F:R.S., the Chairman of the Atmospheric 
Pollution Research Committee, presented a report on 
the progress of the investigations carried out under the 
Committee. He told the Conference that the special 
survey of atmospheric pollution in and around the 
city of Leicester had now entered upon its third 
year, during which special attention would be paid 
to certain problems which the previous work of the 
survey had shown to be important. This had 
required the establishment of three new observing 
stations for the measurement of dust in the air. 
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The All-American Canal 


No. II 
(Continued from page 699, June 9th) 


CaNnaL Crossings 


LTHOUGH the canal traverses a generally 
44 desert region, nevertheless provision must be 
made for railway and highway crossings at various 
points and also means must be afforded for the 
transmission of storm waters—infrequent, but tor- 





rential—that normally follow intercepting washes. 












Depending upon the areas drained by the washes, 
channels for their occasional flows take the forms of 
chutes, as illustrated (page 732) connecting directly 
with the canal or overchutes that carry the storm 
waters frum one side to the other of the canal, 
serving as an interconnecting aqueduct that allows 
the cloudburst to follow otherwise its accustomed 


beneath the overchute. The majority of these 
structures are simple in arrangement, consisting in 
the main of a concrete apron, flanked by retaining 
walls, and terminating at the bottom in a stilling 
basin to prevent erosion of the canal. In other 
cases, where the drainage areas are large, and suit- 
able overchutes would be too costly, it has been 
found more economical to lead the main canal 
beneath the intercepting stream bed by means of 
a siphon. These siphons vary somewhat in detail, 
although similar in nature. Four such siphon 
crossings entailed 366,800 cubic yards of excava- 
tion, the use of 341,000 lb. of steel sheet piling, 
the placing of 6,482,000 lb. of reinforcing steel, 
and the pouring of 32,400 cubic yards of concrete. 





channel while the canal is free to flow untroubled 


The railway and highway crossings and the over- 
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chutes are carried on reinforced concrete piers 
that rise from the bed of the canal. At Picacho 
Wash, which is crossed by the main canal about 
10 miles below the river intake, the overchute there 
affords a clear channel, 300ft. wide, for storm 
waters, and beneath that concrete structure there 
is a series of concrete barrel box culverts through 
which the canal will flow. Because of the intense 
heat of the summer sun, to which such crossings 
are exposed for long periods, the top slabs are 
usually arranged to slide on the end walls, and the 
piers or vertical walls that sustain the slabs are 
counted upon to be sufficiently elastic to permit 
movements induced by wide temperature changes. 


POWER FROM CANAL WATERS 


While physical conditions make it possible to 
develop an estimated total of 75,000 kW of electric 
energy at six different points along the route of the 
canal, provision at present is being made to this 
end only at four of the so-called drops that have a 
combined head of 127ft. These four points, 
officially designated Drops Nos. 2, 3, 4, and 5, are 
in the canal to the west of the sandhill area. These 
drops have effective heads of 26ft., 26ft., 51ft., and 
24ft. respectively, and in the order named the 
designed installed capacities will be 12,000, 12,000, 
24,000, and 6200 kVA. The Government has 
built the foundations for the power houses, but the 
Imperial Irrigation District is to install the plants 
and to provide the transmission system that is to 
serve the irrigation district. 

The original plans for the canal called for the 
construction of a power plant at Pilot Knob where 
structural provision has been made, in the form of 
a wasteway, for adjusting the flow of the canal 
to meet changing conditions. The drop at the 
Pilot Knob wasteway, by which water from the 
canal can be returned to the nearby river, is suffi- 
cient to develop a worth-while block of power, 
whether the water be returned immediately to the 
river or directed into the adjacent head of the old 
Imperial Canal. If discharged into the Imperial 
Canal, the water would pass onward into Mexico, 
and American interests have objected to that pro- 
cedure because it might establish Mexico’s right 
to a continued delivery of such water. The purpose 
of the All-American Canal is to restrict its benefits 
to lands lying exclusively within the United 
States. The 3000 second-foot wasteway at Pilot 
Knob, now building, will be a reinforced concrete 
structure consisting of a check, 308ft. long and 
183ft. wide, and a wasteway, 890ft. long and 81ft. 
wide. _ This feature has necessitated the excava- 
tion of 517,700 cubic yards to clear the area, and 
will require the placing of 1,830,000 lb. of rein- 
forcing bars and the pouring of a large volume of 
concrete, in addition to the installing of the 
machinery to operate the check and the wasteway 
gates. The wasteway structure will cost approxi- 
mately 315,000 dollars. Work has been started on 
the turnout structure that will link the Coachella 
Branch Canal with the trunk line of the main 
All-American Canal, and operations are in hand 
on the Siphon Drop turnout through which 2000 
second-feet of water will be diverted from the main 
canal into the existing canal that carries water from 
the Laguna Dam to the Arizona-California Yuma 
project. 


THE ImperRtAL Dam 


The Imperial Dam, now well-nigh completed, 
is designed to divert water from the Colorado 
River into the headworks of the All-American 
Canal. It is of the floating-weir type, and is 
built of concrete of slab-and-buttress construction. 
In its entirety, the dam has a total length of 3430ft. 
The central overflow section (see drawing) has a 
length of 1197-5ft. between the flanking structures 
and has a maximum height of 31ft. The highest 
parts of the dam rise 45ft., and the dam will raise 
the normal water surface 23ft. On the California 
side of the river are, from the shore outward, 
first that part of the dam designated as the head- 
works, which is surmounted by four 75ft. roller- 
lift gates that control passages that will admit 
water into a corresponding number of channels 
leading to the desilting basins. These gates are 
14ft. in diameter and 23ft. high. The next section 
of the dam is a sluiceway equipped with twelve 
radial gates that ordinarily will carry off surplus 
water and serve as a channel for returning to the 
river below the dam the silt removed from river 
water in advance of admitting it to the canal. 
On the Arizona end of the dam, there is a radial 
gate section which will control the flow of water 
to the Gila Valley Canal, now under construction, 
that is to transmit water to expanded areas of 
the Yuma project and still greater irrigable acreage 





in the neighbouring valley. On the Arizona 
flank, the dam terminates in a rock-fill dyke 510ft. 
long. 

The overflow weir is made up of a succession 
of interconnected, hollow, reinforced concrete 
ogee sections, each of which is 79ft. long. Each 
section is internally strengthened by transverse 
reinforced concrete buttresses, 2ft. thick, that 
are spaced about 20ft. apart longitudinally. 
The buttresses rise from the base slab of the 
monolithic sections. The ogee sections have each 
a height of 31ft. and a bottom spread of 75ft. 68in. 
Because of the nature of the river bed on which 
the overflow weir is directly set, the unit sections 
are interconnected by articulated joints that are 
closed with specially designed rubber seals to 
allow for some slight settlement later. The 
foundation is composed mainly of coarse sand, 
with rock lying 200ft. or more below. The support- 
ing area beneath the overflow weir is 5ft. below 
the normal river bed at the site, and it has been 
cleared and compacted by rolling. To stabilise 
the overflow weir, by giving it added weight, the 
interior spaces between the buttresses have been 
filled with sand and gravel. 

Underlying the downstream heel of the over- 
flow weir there is a longitudinal inverted filter 
drain, filled with gravel. This drain extends 
from end to end of the weir and is connected by 
risers that, in their turn, are coupled with a pipe 
line leading to automatic ejectors that will with- 
draw any seepage that may work its way down- 
stream under the overflow weir. Extending 
upstream for a distance of 170ft. from the toe of 
the weir there is a reinforced concrete paving, 
and the slabs rest on two longitudinal rows of 
24ft. timber sheet piling and a single row of 40ft. 
steel sheet piling, the latter being close to the 
upstream toe. These triple barriers are counted 
upon to check any harmful movement of water 
through the river bed and beneath the dam. 
The river bed downstream of the dam is protected 
against scouring first by a reinforced concrete 
apron, 8ft. thick, that has a transverse spread 
slightly in excess of 66ft. Near the lower end 
of this apron there are two longitudinal lines of 
dentated cills that have their vertical faces 
alternately fronting upstream and downstream, 
and nearer the heel of the weir the apron carries 
a third longitudinal line of cills that face down- 
stream. The three rows of cills and the inter- 
vening space are together designed to promote 
the formation of a hydraulic jump in the flood 
waters that will pass over and down the weir. 
To further minimise scouring of the river bed, 
the lower edge of the downstream apron is 
succeeded for a distance of 150ft. by a thick 
riprap composed of 6ft. and 3ft. boulders. The 
first 50ft. downstream of the apron contains the 
heavier boulders, which have been carefully 
placed. The downstream edge of the apron rests 
upon a longitudinal cut-off built of 32ft. steel 
sheet piling. At each end, the overflow weir and 
the downstream apron are flanked by rock-filled 
training dykes. At maximum flood stages, the 
overflow may overtop the crest of the weir by 
10ft., but the normal water surface will be 18in. 
below the crest of the weir. 

With the exception of some of the abutments, 
piers, and gate structures contiguous to the Cali- 
fornia and the Arizona shores, where rock could be 
reached, the remaining parts of the dam that flank 
the overflow weir are immediately sustained by 
transverse rows of reinforced concrete bearing 
piles of from 45ft. to 50ft. in length. The alternate 
rows of piles have an upstream or downstream 
batter of 3 : 1 to meet all probable shear or pressure 
stresses, and the lower ends of the piles enter a 
stratum of gravel in the river bed. The piles were 
jetted down for most of their penetration and then 
driven to refusal. All told, quite 2500 of these pre- 
cast piles were used, and the average weight of 
each pile was about 8 tons. After driving, the 
projecting upper ends were cut off at a prescribed 
elevation and the tops of the remaining ends were 
chipped away so as to bare about a foot of rein- 
forcing steel that might serve to tie the pile with 
the concrete of the basal slab of the superposed 
structure. Inverted filter drains also underrun all 
those sections of the Imperial Dam that flank the 
overflow weir, and the drains are similarly con- 
nected to an ejector system which will auto- 
matically dispose of any underrunning seepage. 

The reinforced concrete paving on the river bed 
upstream of the overflow weir is extended to the 
California shore in front of the sluiceway gates and 
the adjacent gates that are to control the admission 
of water to the desilting plant, and the apron also 
extends toward the Arizona shore to about the 





centre of the Gila Valley canal headworks. There 
are also reinforced concrete aprons on the down- 
stream sides of the various gate structures on the 
California flank of the river. The apron downstream 
of the sluiceway gates has dentated cills to induce 
a hydraulic jump and the apron is succeeded by an 
extensive riprap of large and small boulders to 
prevent scouring of the water bed. All down- 
stream apron slabs, as well as the upstream rein- 
forced concrete paving slabs adjacent to the gate 
structures, rest on longitudinal cut-offs of sheet 
piling, which, depending upon their locations, are 
either of timber or steel. 

For the different purposes at the dam site and 
in connection with the training works at canal 
intakes on each side of the river there have been 
used timber bearing piles, reinforced concrete 
bearing piles, steel sheet piles, concrete sheet piles, 
and wooden Wakefield piling. The Wakefield pile 
is a tongue-and-groove pile, which is constructed by 
spiking together three 3in. by 12in. planks which 
are 20ft. in length, the centre plank being offset 
so as to form a projecting tongue and an inter- 
mediate groove at opposite edges. . Piles of this 
description were placed beneath the trash rack 
structure upstream of the roller gates that regulate 
the flow to the desilting basins, and similar piles 
have been used as cut-offs in various fills and train- 
ing dykes. 


DeEsIttTInc WoRKS 


Probably the most unusual feature among the 
appurtenant works of the All-American Canal is 
the extraordinarily large desilting plant that 
is being built to deal with the muddy waters of 
the Colorado River in advance of admitting the 
flow to the canal. As designed, the desilting works 
will have four settling or clarifying basins, each 
approximately 540ft. wide by 770ft. long on the 
bed, and capable of holding water about 12-5ft. 
deep. But as the initial flow in the canal is not to 
exceed 12,000 second-feet, only three of the four 
basins are now building. Those units, with their 
mechanical equipment of rotating Dorr scrapers, 
are expected to remove daily a maximum of 70,000 
tons of solids carried in suspension. Later, when 
the canal is operating with an intake volume of 
15,155 second-feet, then probably the fourth basin 
will be built, equipped, and placed in service. The 
estimated cost of the desilting works is in excess 
of 1,500,000 dollars. 

The three desilting basins have their delimiting 
dykes formed fundamentally of compacted earth, 
and after the dykes have been finished by the 
successive sprinkling and rolling of their con- 
stituent layers then their slopes are protected by a 
blanket of gravel, which in turn is covered with a 
riprap of 12in. rock, the layer of gravel being 6in. 
thick. The facing stones have been placed by 
hand and then wedged with angular spalls. The 
outer slopes of the confining dykes are on a 3: 1 
slant, but the interior surfaces of the dykes are on 
a 2:1 slope. The overflow or effluent weirs of the 
desilting basins have crests that are protected by 
reinforced concrete slabs, and beneath the slabs 
each weir has a core wall or cut-off of sheet piling. 
The treated water flowing from the desilting basins 
drops into effluent channels that lead to the All- 
American Canal. 

The three major unit basins are set at an angle of 
60 deg. to the longitudinal axis of the influent 
canal. This disposition has made it possible to 
arrange the big rotary scrapers so as to leave only 
relatively small interspaces. Each main basin is 
bisected longitudinally by a tapering influent 
channel, diminishing from the intake opening. 
The influent channel of a basin therefore subdivides 
it into two lesser basins and in each of these sub- 
divisions there are placed twelve scrapers of 125ft. 
diameter. The influent channel is a concrete 
flume, generally rectangular in cross section, which 
is designed to operate with water having a depth of 
about 12ft. About every 7ft. longitudinally, each 
side wall of a flume has a vertical slot with an 
admission width of approximately 3in. and an 
outlet opening 9in. wide. These inlets are curved 
so as to discharge the water at right angles to the 
flow in the influent flume. The associate twin basins 
of each de-silting major unit will have an estimated 
flow totalling 4000 second-feet. The approximate 
velocity of the water moving in an influent flume 
is to be 7ft. per second, while the average velocity 
of flow within a basin is designed to be 0-24ft. per 
second. Any given volume of water will normally 
be detained for about 14 minutes while under- 
going de-silting, and in that period the water being 
treated will travel from the influent discharge, 
past the intervening scrapers, to the opposite side 
of the basin section and there flow over an effluent 
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weir and drop into a paralleling channel leading 
to the head of the All-American Canal. 

The silt precipitated during the transverse flow 
of the water will drop upon the earthen bed or 
bottom of a basin subdivision, where it will be 
scraped into a central draw-off well, extending 
longitudinally, by the action of six pairs of oppo- 
sitely rotating clarifying scrapers. The draw-off 
well has numerous bottom outlets connecting with 
twin sludge pipes placed in a concrete sludge pipe 
gallery, underrunning each twin basin. The sludge 
is to be flushed into the sludge pipes and carried 
by those conduits to protected discharges located 
in the main sluiceway, which will carry the silt 
onward to a point of discharge on the California 
side of the river, nearly half a mile below the dam. 
The sludge pipes are of manganese steel to resist the 
erosive action of the concentrated silt that will flow 
through them. 

Each of the seventy-two rotary scrapers is 
made up principally of triangular framed structural 
steel arms carrying a series of curved blades or 
ploughs on their under sides. The opposed arms 
have a combined spread of 125ft., and they are 
hung from a revolving rectangular cage, also of 
structural steel, and the cage, in turn, is suspended 
from a ball-bearing ring, 10ft. in diameter, which 
is carried at the top of a reinforced concrete 
cylindrical column that rises from a circular 
concrete foundation slab embedded in the ground. 
The scraper arms are attached to opposite diagonal 
corners of the rotating cage, and so hinged that 
the bottom contact permits the outer end of each 
scraper arm to tip upward and backward when the 
load upon an arm exceeds a predetermined limit. 
The upper connection of an arm with the cage 
travels in a supporting slot that is equipped with 
an adjustable stop. This arrangement prevents 
overloading the driving motor, which is mounted 
on top of the cylindrical column, either during 
operation or when starting after silt has accumu- 
lated in the bed of a basin. The arms are lifted 
by automatic control, and then lowered pro- 
gressively in easing the starting load. Because 
the scrapers near the influent side of a basin 
will have to handle a greater weight of silt, each 
motor there is of 74 H.P., while a 3 H.P. motor 
will surmount each scraper in the row nearer 





directed individually from a control house for a 
set of twin basins, or the scrapers may be controlled 
in groups of twenty-four units from a main control 
house situated at an elevated position adjacent 
to the west end of the dam. Warning signals at 
control stations indicate the stoppage of any 
of the units. The signals are of both visual and 
audible types. The Dorr clarifiers or scrapers 
have been so designed and equipped as to call 
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DEPOSITION OF SILT AT IMPERIAL DAM 
for the least practicable measure of attention 
during their operating periods. 

It has been repeatedly stated that the Boulder 
Dam and the vast impounding basin directly 
upstream of it will be the means of bringing about 
the precipitation of much of the silt brought down 
to that area by the Colorado River, and, further, 
the Parker Dam, now nearing completion 150 
miles lower down the river, is expected to have a 
marked desilting action on the water flowing 
between those two structures. However, desilted 
water, because of that fact, is just so much more 
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the effluent weir at the farther side of a basin. 
Therefore the seventy-two scrapers will be equipped 
with motors having a combined capacity of 
378 H.P. The motors drive the rotating cages 
through interposed gears, of alloy steel, that 
reduce the 1800 r.p.m. of a motor to 4/,3 r.p.m. 
on the part of the rotating arms, which have a 
maximum peripheral speed of 30ft. per minute. 
All motors and gear assemblies are enclosed in 
weatherproof housings, and the system of lubrica- 
tion of moving parts is such that manual attention 
or replenishment should not be required oftener 
than every six months. All bearings are at an 
elevation well clear of the water. At the inlet 
end of each influent and each effluent channel 
there are two 17-5ft. by 21-25ft. radial gates. 
These gates are supplemental to the four roller-lift 
gates at the headworks, and make it possible to 
isolate any of the basins and to close off the passage 
of water if circumstances require that action. 
The starting and stopping of the scrapers may be 











would sweep 90,000 tons of suxpended solids into 
the canal every twenty-four hours. Up to now, 
the Imperial Canal has been clogging the irrigating 
system of the Imperial Irrigation District con- 
tinually with silt, which has impaired the dis- 
tributing capacities of all the waterways and has 
also injured cultivated lands by so sealing the 
soil that the water could not sink into the ground 
and drain away. The dredging of the canals and 
tributary ditches has imposed an annual outlay 
considerably in excess of a million dollars. The 
need of desilting works is evident, and in less than 
two years of service that unique feature of the 
All-American Canal project will pay for itself, 
and more than compensate for itself every twelve- 
month when the Arizona-California Yuma project 
and the Imperial Valley are both benefiting by 
the construction of the third feature of the Boulder 
Canyon project. 

When the diversion channels at the Arizona 
end of the Imperial Dam are closed and water 
above the dam is no longer free to follow its 
accustomed course, then, for a distance upstream 
of 150 miles, the river bed will begin a protracted 
period of readjustment, and before the redis- 
tributed silt builds up to the elevation of the gate 
sills in the dam, the water admitted through the 
head gates will carry much colloidal silt. For 
that reason, a controlled volume will be by-passed 
the desilting plant and admitted directly to the 
canal for priming purposes. The length of time 
or extent of this use of untreated water will be 
determined by the speed with which the canal 
slopes and bottom lend themselves to priming. 
The gates at the inlet ends of the influent and 
effluent channels will facilitate the by-passing of 
the desilting basins and permit the river water, with- 
out treatment, to reach the canal. Graphs giving 
data as to silt deposition are reproduced herewith. 


THE ImperRrIAL DAM 


The channel of the Colorado River was 1200ft. 
in width when work began on the Imperial Dam, 
and the fairway was reduced directly to 800ft. by 
extending dykes outward from the two shores of 
the river. Draglines were used to form the diver- 
sion dykes which enclosed areas adjacent to the 
sites of the abutments, and these areas were then 














AERIAL VIEW OF CANAL IN SANDHILL AREA 


capable of picking up from the bed load of a 
stream the silt resting on its submerged surfaces. 
The Imperial Dam is about 150 miles downstream 
from the Parker Dam site, and for some years to 
come the Colorado River will stir up and carry 
along the otherwise quiescent bed load of silt 
that has accumulated between the Parker Dam and 
the Imperial Dam. This action will supplement 
whatever silt the flow of the river will carry at 
different stages. It is an established fact that the 
maximum silt content is not associated with peak 
flood discharges, which are primarily due to the 
melting’ of snow at high altitudes during the 
spring and early summer, and are relatively low 
in silt. The largest quantities of silt are swept 
down the river in August and September, when 
the floods are the result of local storms. It is in 
these latter months that the water reaching the 
Imperial Dam will carry as much as 0-28 per 
cent. by weight of suspended silt, and at a flow 
of 12,000 second-feet, the water, if untreated, 





unwatered to permit excavating and constructing - 
foundations for abutments and adjoining sections 
of the dam. The silt excavated in rearing dykes 
around building areas has an angle of repose. of 
only 10:1 when wet, and to stabilise enveloping 
embankments the material had to have its moisture 
content so reduced that it would acquire sufficient 
cohesion to stand up with sharp and even nearly 
vertical slopes. This was accomplished by the 
extensive employment of well-points, and with the 
ground so steadied it was entirely feasible to 
extend excavations by recourse to a succession of 
progressively widened trenches. Fully 2800 well- 
points were in service at stages of the work, and 
the well-points, provided with double-screened 
intakes, have been made of 2in. pipe having a 
maximum length of 24ft. The well-points were 
served by self-priming pumps, operating at heads 
of from 15ft. to 20ft., and usually a single pump, 
through a 6in. header, took care of forty-odd well- 
points. 
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The placing of concrete in connection with the 
construction of the Imperial Dam had to meet 
conditions quite opposite to those generally pre- 
vailing elsewhere in the United States where the 
yovernment has built or has in hand large concrete 
structures. The Imperial Dam is situated where 
frost is infrequent in the winter time and the 
thermometer soars during the hot months from 
June Ist to the end of September. In those 
months the temperature at times mounts to as much 
as 118 deg. Fah. in the shade, and for weeks and 
weeks of that long season of heat the mean tem- 
perature is in excess of 100 deg. Fah. Incidentally, 
the humidity is notably low. The climatic circum- 
stances impos d recourse to special precautions 
which had to do with the careful regulating of the 
temperature of the water, treatment of the aggre- 





Diversion to each desilting basin will be con- 
trolled by nine radial gates installed in the gate 
structures. By opening the gates at the down- 
basin end, whenever necessary, the accumulated 
silt in the bed of the basin will be washed out and 
sluiced into the river. Ultimately, when all three 
settling basins are available—as projected—the 
basins will be flushed successively so that the full 
flow of water into the canal can be maintained 
without interruption. With the initial develop- 
ment calling for a flow of about 1900 second-feet and 
with but one basin available, there will be tempo- 
rary shut-off of the flow of water to the canal during 
the sluicing operations. The nine radial gates at 
the headworks are disposed of in three groups and 
each gate has a length of 36ft. and a height of 15ft. 
The ultimate diversion at the headworks of the 





The Gila Valley Canal, as it is now, has a bottom 
width of 22ft., a water surface width of 76ft., 
and a water depth of 134ft. When the canal prism 
is later enlarged, it will have a bottom width of 
100ft., a depth of 194ft., and a top width of 180ft. 
The canal, at its lower end, will deliver its water 
to a pumping plant “A,” near Blaisdell, which 
will lift the water to elevated concrete-lined canals 
traversing the higher lands, and additional 
pumping plants will be built when needed to 
make water available to other sections of irrigable 
lands. 


Crops PRODUCED 


In the Imperial Irrigation District the principal 
crops are alfalfa, cantaloupes, lettuce, barley, 











ROCK PAVED FOUNDATION OF TRASH - RACK 


gate, and even the cooling of the concrete mixer, 
the delivery pipe, and the reinforcing metal set in 
place within the forms. Cooling water at a tem- 
perature of 70 deg. Fah. was obtainable from a 
deep well, and that water was used for mixing the 
concrete during the months of high temperature, 
and was more satisfactory than warmer water 
would have been for cooling service in placing 
concrete during the torrid period. Bins containing 
aggregate were cloaked in burlap, which was kept 
wet by continuous sprinkling, and, so cooled, the 
aggregate was in condition for use. The relatively 
cool water was run through each concrete mixer 
for as much as a quarter of an hour in advance of 
mixing operations so as to offset the effect of the 
atmospheric temperature upon the large mass of 
metal forming the mixer. 

In actually placing the concrete the maximum 
permissible temperature of that material has been 
fixed at 85 deg. Fah. Much of the concrete was 
transmitted by an 8in. pipe for a distance of 300ft. 
from the mixer, and to prevent a rising tempera- 
ture while flowing through the pipe the pipe was 
swathed in burlap and the fabric kept wet by a 
small perforated water line laid on top of and for 
the entire length of the concrete conduit. Before 
transmitting concrete the 8in. pipe was cooled for 
an hour or more, and rapid evaporation of the 
moisture in the burlap sufficed to lower the tem- 
perature of the concrete as much as 3 deg. during 
its travel from the pump to the forms. The forms 
and the arranged reinforcing steel in them were 
sprinkled to cool them immediately in advance of 
the pouring of the concrete. 


Gita VALLEY CANAL AND HEADWORKS 


The eastern section of the Imperial Dam con- 
tains the headworks for the Gila Valley Canal. 
During the construction of the dam two of the 
headwork passages have been utilised for the 
diversion of the river. The headworks consist of 
three gate structures tributary to the desilting 
basins, which will be separated from one another 
by short sections of non-overflow dam. At the 
start but one of the three desilting basins has been 
constructed, and, like the others that will folllow 
later, that basin is 1200ft. long and 120ft. wide. 











Gila Valley Canal will be 6000 second-feet, and the 
water is to serve an initial development of 150,000 
acres lying in the Yuma Desert area and the Gila 
River Valley. The intention is in the future to 
benefit a total of 585,000 acres situated along the 
lower Gila River Valley and reaching from above 
Aztec to near Yuma, Arizona. At the present 
time there has been nearly completed approxi- 
mately 17 miles of gravity canal and two tunnels, 














STORM WATER CHUTE INTO CANAL 

each 20ft. in diameter, having a combined length 
of 5900ft. The tunnels are lined with concrete. 
The water is to be carried under the Gila River, a 
distance of 2120ft., in a reinforced monolithic 
concrete barrel siphon, 19ft. 6in. in diameter. 
When the existing canal is enlarged so that it will 
carry 6000 second-feet, then two more identical 
siphons will be built under the Gila River. The 
work in hand, now nearing completion, will prob- 
ably cost about 20,500,000 dollars. 








TRASH -RACK AT CANAL HEADWORKS 


milo maize, and smail fruits. And in a single 
season as many as 30,000 carloads of cantaloupes 
and lettuce have been shipped out of the district. 
The average crop yields are from 7 to 10 tons of 
alfalfa per acre—l ton per acre at each cutting— 
and as many as ninety-six crates of cantaloupes 
per acre are harvested. The growing season is of 
365 days. Large herds of cattle are brought into the 
district for fattening from other parts of the 
country before sending them to market. In the 
Coachella Valley onions grown there have netted 
a return of about 800 dollars per acre; grapes 
grown in that section have made a return of more 
than 500 dollars per acre to the farmers; and 
date palms eight to nine years old have yielded 
their growers from 2500 to 4000 dollars an acre. 
The mesa lands in the Arizona-California Yuma 
project are safely above the reach of damaging 
frosts and are exceptionally well suited for the 
growing of citrus fruits. In the valley lands are 
raised cotton, alfalfa, alfalfa seed, winter vege- 
tables, lettuce, melons, and small grains. Railway 
facilities make it possible for growers in south- 
eastern California and neighbouring Arizona to 
get their products speedily to profitable markets 
during those seasons when prices are high for such 
commodities in the populous and less favoured 
parts of the nation. The engineering works 
embraced by the Imperial Dam, the All-American 
Canal, and the Gila Valley Canal, besides assuring 
an abundance of water at all seasons in a region 
otherwise classed as arid, will bring physical 
security and economic stability to vast agricultural 
areas that have heretofore been faced with various 
grave uncertainties. The money outlays will lead 
to large and richly compensating returns. Every 
sizable structure in connection with this great 
undertaking has been the subject of exhaustive 
research. Many of the revealing experiments 
were made at Montrose, Colorado, on the Uncom- 
pahgre River, where studies were carried out on 
a 1:40 scale on a 1}-mile stretch of that stream 
by the associated experts of the U.S. Bureau of 
Reclamation. 

All features of the project have been designed 
by the technicists of the U.S. Bureau of Reclama- 
tion frequently after consultation with a board 
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of engineering specialists and experts from outside 
sources. Members of the Bureau’s personnel 
have also supervised the actual construction and 
allied field operations. The construction has been 
under the general direction of Mr. John C. Page, 
Commissioner of Reclamation, Washington, D.C., 
and more specifically under the direction of Mr. 
Raymond F. Walter, Chief Engineer of the Bureau, 
Denver, Colorado, and Mr. Sinclair O. Harper, 
Assistant Chief Engineer, Denver, Colorado, who 
is in charge of field construction. The designing 
of all structures was under the direction of John 





L. Savage, Chief Designing Engineer, Denver, 
and the design of the canal was under the direction 
of H. R. McBirney, Senior Engineer, Denver, 
in charge of canals. The field supervision was 
conducted by Mr. Roy B. Williams, who, until 
July, 1937, was construction engineer of the All- 
American Canal and Gila. projects with head- 
quarters at Yuma, Arizona, but who now is 
Assistant Commissioner of the Bureau of Reclama- 
tion. The construction engineer, in charge of 
the field work since July, 1937, is Mr. Leo J. 
Foster, with headquarters at Yuma, Arizona. 
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DEVELOPMENT AND DISTRIBUTION 


yas paper by Messrs. Robinson and Morland, 
which was abstracted in our last issue, 
received considerable discussion on Tuesday after- 
noon, June 6th. 

Mr. W. E. Kidner, the engineer at Barking, said 
that although he was under the shadow of the 
Barking power station he could not supply as 
cheaply as did Liverpool on its rateable value 
charge of 12} per cent., with 750 units at $d. per 
unit and all over at 0-3d. per unit. As a matter of 
fact, he could not purchase his power for the 
running charge at Liverpool. He suggested that 
the hire charges for cookers in Liverpool did not 
cover the charges on the loan, and thought it 
should bluntly be said they were subsidised, 
although, he added, it was probable that would be 
difficult to explain to a prospective large power 
user. 

Mr. W. P. Lilwall, engineer at Fleetwood, said 
the Liverpool undertaking was too unwieldy to 
give a proper service to the consumers, but 
magnanimously added that the authors had done 
well considering the handicap they suffered under. 
He discussed the radiator load, which received a 
good deal of attention during the Convention, and 
said he wished the hire charges could be made 
50 per cent. of the loan charges per annum, for he 
doubted whether radiator hire was a commercial 
proposition having regard to the system of charging 
by the Central Electricity Board. For the same 
reason the thermal storage heating load could not 
be developed by many undertakings, and he wanted 
to know how Liverpool did it for }d. per unit. 
Finally, he was equally pessimistic with regard to 
the cooker load, again for the same reason. 

Mr. W. N. C. Clinch, engineer, Brighton, on the 
other hand, spoke of a case in his rural area where 
he had been able to get thermal storage heating 
business. For electric heating he advocated a far- 
sighted policy in the matter of laying sufficient 
mains. 

Mr. F. W. Purse (Engineer and Manager, London 
Joint Electricity Authority), after pointing out 
that what was successful in Liverpool would not 
necessarily be successful elsewhere, warned the 
members that Government action would be taken 
regarding distribution and that it was only the 
international situation which had held it up. It 
was, however, he added, a long job to co-ordinate 
such a large number of undertakings and it could 
only be done by a slow process of development. 
An example of the difficulties had been encoun- 
tered in his own area of 200 square miles, where he 
had to co-ordinate six or seven companies and there 
were bulk supply agreements which could not be 
merged and distribution areas which at present 
could not be interconnected. Problems of that 
nature could not be solved by hasty and slipshod 
legislation, but only by a carefully-thought-out 
scheme. He suggested that the I.M.E.A. was in an 
excellent position to work out a scheme for the 
whole country and as it might be two or three years 
before the Government could take the matter up 
there was time for the industry itself to do a great 
deal. Finally, Mr. Purse repeated an argument he 
has often used, viz., that there is too much tendency 
in the supply industry to think that development 
can only be brought about by selling units at 
extremely low rates, very often uneconomic. At 
the same time, he expressed himself utterly 
opposed to the forced changing over of consumers 
from D.C. to A.C., at great expense. Where an 





economic advantage could be shown it was another 
matter, but in one of his areas he had had to spend, 
at the desire of the Commissioners—he said he 
would put it no higher than that—a sum of £130,000 
in raising the voltage from 200 to 230, and he 
objected to the pressure that was being brought to 
bear from higher quarters that those things should 
be done when there was no economic justification 
for them. 

Some points of detail in the paper applicable to 
Liverpool were discussed by several speakers, and 
Mr. H. Webber, the engineer at Keighley, backed 
up Mr. Purse in the folly of selling too cheaply, 
pointing to heavy losses at Bradford, and a rapidly 
declining profit at Leeds in support of his argument. 
He pointed out that costs were rising owing very 
largely to the increasing cost of coal, and com- 
plained bitterly of the effect of coal selling schemes 
in preventing an undertaking from getting its 
supplies elsewhere than where it had been in the 
habit of doing so. His own coal, he said, had 
increased from 11s. 1ld. to 22s. 6d. per ton. 

As this was getting on the borderline of a political 
argument, the President called Mr. Webber to 
order, who promptly dropped the matter, although 
delighted that he had been able to getthe pointover. 

The authors were not able to deal with the dis- 
cussion in detail and a written reply will be given. 


FINANCE OF MunIcIPAL SUPPLY 


On Wednesday morning, June 7th, a paper was 
presented by Councillor A. Lester Boddington, 
Chairman of the Croydon Electricity Committee, 
entitled “Some Financial Aspects of Municipal 
Electricity Supply.” Put in a few words, this 
paper severely criticised the attitude of many 
municipal electricity committees towards their 
undertakings as regards taking money from profits 
for relief of rates, the high local assessments by 
another department of the electricity under- 
takings, the charges made for Town Hall services, 
and so on, and candidly stated that municipalities 
as a whole had not the breadth of outlook that the 
companies had in managing their undertakings on 
a business basis. The author expressed the view 
that the I.M.E.A. should impress upon the Elec- 
tricity Commissioners and the Minister of Transport 
that there was need for legislation to protect 
municipal electricity undertakings from their 
owners to ensure that proper business policy and 
development took place. 

Having done that, Councillor Boddington made 
an equally strong attack on the methods of the 
Central Electricity Board in its financial dealings 
with undertakings and particularly the owners of 
selected stations, and called for legislation to 
ensure fair play to such people in that respect. The 
chief bone of contention is the ascertainment of 
the cost of production under Section 7 of the 
Electricity Supply Act of 1926, which is the sum 
the Central Board must pay to the owners of 
selected stations unless some other charge be agreed. 
There is difference of opinion as to the capital 
charges which can be included in the costs of pro- 
duction, and one complaint is that whereas in 
computing the costs the Central Board insists on 
only the capital charges relating to the proportion 
of the output of the selected station required for 
the local needs being included—leaving the owners 
of selected stations to bear the capital charges on 
plant required to supply other areas—in certain 
other circumstances, where it is to the advantage 
of the Board, it insists that the whole of the capital 





charges be taken into account.. That is the argu- 
ment and there has been no contradiction by the 
Board. There is also criticism in the paper of the 
financial policy of the Electricity Commissioners in 
their allowances as regards charging works of a 
capital nature to revenue. 

In the discussion, Alderman Walker, of the Man- 
chester Electricity Committee and also a member 
of the Central Electricity Board, spoke in favour 
of the Board, although he assured his audience that 
he was speaking as a local authority representative 
and not as a member of the C.E.B. Indeed, he 
indicated he would have used some stronger 
comments if he had been. However, his general 
reply to the criticisms of the C.E.B.’s financial 
policy was that there was great competition among 
both municipalities and companies to become the 
owners of selected stations, and he reminded the 
author that even his own authority was anxious 
to become such an owner. Therefore, said Alder- 
man Walker, it must not be thought, as the paper 
implied, that there was constant squabbling 
between the Board and the owners of selected 
stations. He reminded the Convention that the 
Board’s present financial policy had been fixed 
for a period of ten years, of which there were three 
or four years yet to run, and remarked that there 
were bound to be lengthy negotiations with regard 
to the working of a new Act in its early years. 
Now, however, there were the most pleasant rela- 
tionships between the Board and the owners of 
selected stations because no action was taken 
without information being obtained from the con- 
sultative bodies which had been formed, consisting 
of representatives of the Board and the owners of 
the stations. He also stressed the fact that the 
Board depends for its success on the gradual expan- 
sion of the national scheme, and therefore it would 
be foolish for it to antagonise those operating the 
stations on which the success of the grid depended. 

During other speeches there was a large amount of 
criticism of the policy of local authorities taking 
electricity profits for the relief of rates. For the 
most part, Electricity Committees are against that 
practice, but one or two representatives of small 
authorities still advocated it, although they were 
left in no doubt that they were a very small 
minority. Some speakers rather resented the 
criticisms that were made in the paper of local 
authority finance in relation to electricity under- 
takings, but there was not much criticism of what 

he author had said with regard to Central Board 
finance methods. Indeed, there was a great deal 
of support for it all. However, Mr. P. J. Robinson, 
the Liverpool engineer, did not altogether take to 
the author’s suggestion that the Minister of Trans- 
port should be asked to promote legislation to save 
them from their friends. He evidently feared falling 
into the hands of the enemy ! 

On the question of rate aid, Mr. J. W. J. Town- 
ley, engineer at West Ham, said his undertaking 
contributed £24,000 a year to relief of rates, and 
the gas company, by reason of its premises in the 
district, received a benefit to the extent of £800 a 
year. However, he supported what was said in the 
paper and in the Presidential Address as to selected 
stations not being in so favourable a position in 
many respects as compared with non-selected 
stations so far as payments from the Central Board 
are concerned. 

One interesting point made by Mr. F. H. 
Whysall, who is the engineer at Belfast, was that 
the enormous growth of electricity supply and the 
increasing demand for loans for that purpose, is 
having the effect of forcing up the rates of interest 
for municipal loans generally, but he contended 
that municipal financial officers were not doing 
their duty in allowing that to happen. 

The author, in the course of his reply, reminded 
Alderman Walker that the C.E.B. had not yet 
covered its charges on £60,000,000 spent on the 
grid, and again asserted that the views of the 
Board on the question of charges and expenses were 
diametrically opposed to those of the owners of 
selected stations. 


ADVERTISING AND SELLING SUPPLIES 


The question of advertising and selling electric 
service was dealt with in a paper on Thursday 
morning, June 8th, the author being Mr. A. C. 
Cramb, Director of the British Electrical Develop- 
ment Association. Although there is a general 
recognition on the part of electricity supply engi- 
neers and managers of the need for a progressive 
policy as regards advertising and publicity, it is 
astonishing how many different views there are as 
to the best methods to adopt. This paper, as a 
whole, really contained nothing new, and reiterated 
the general principles applicable to advertising 
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and publicity which have been dinned into the ears 
of those concerned ever since E.D.A. was estab- 
lished some twenty years ago. Each year the sales 
managers of a large number of the electricity supply 
undertakings meet in conference for three days 
under the guidance of Mr. Cramb and his staff at 
E.D.A. headquarters, and thrash these probems 
out in much greater detail than could ever be 
possible at an I.M.E.A. Conference. Consequently, 
Mr. Cramb’s paper dealt with the whole subject 
generally. 

Actually, the paper may be regarded as being 
addressed to the members of committees, for engi- 
neers and managers as a body need no advice on 
this matter of publicity. Indeed, in the larger 
undertakings, the work is delegated to a sales 
manager who has his own staff, but the point which 
needs to be driven home to many members of 
committees is the need for allocating a certain 
definite expenditure to advertising and publicity, 
and then making full use of the services, which 
E.D.A. is able to offer in spending the money 
wisely. Then there is the other question of induc- 
ing undertakings to support E.D.A. more liberally. 
There are objections in a number of cases to pay- 
ing the subscription to the Electrical Development 
Association, notwithstanding that the industry as 
a whole benefits by the large expenditure—pro- 
vided by others—on national advertising. Indeed, 
in the discussion on the paper one critic of the 
nature of E.D.A. national advertising and who 
felt that E.D.A. had not enough money to spend, 
came from an undertaking which does not sub- 
scribe at all to the industry’s publicity and pro- 
paganda organisation ! 

One point mentioned in the paper which is of 
more than passing interest is that the growth in 
the connection of domestic consumers in many 
parts is approaching at all events a temporary 
saturation point. Therefore the scope for increased 
consumption lies in greater use by existing con- 
sumers which involves the installation of appli- 
ances, rather than the extension of mains. It is 
considered that the two most important branches 
of domestic electric service from a load-building 
point of view are cooking and water heating, but 
the problem seems to be how to deal with those 
who are in the “lowest income” wage-earning 
class. There are 8} million families with an income 
of £250 a year and less, 2 million families with an 
income between £250 and £500 a year, and only 
580,000 families with an income of over £500 a 
year. Mr. Cramb is of the opinion that some 
suitable scheme for supplying these low wage 
earners with electricity must be devised. Many 
methods, of course, have been proposed, but hardly 
any two people agree which is the best. Actually, 
it seems almost necessary to have a different one 
for every area, owing to the difference in circum- 
stances. 

Mr. Cramb points out the possibilities of new 
business both in the home and in industry, and in 
the latter respect states that there are still 
8,000,000 H.P. in industry supplied to-day mecha- 
nically, although he does not suggest that inevit- 
ably all of this could be converted to electricity. 

Again on the domestic side, it is mentioned that 
although there are 1} million electric cookers in 
use, with a hire-purchase scheme over a period of 
five years and free installation and maintenance, 
a substantial number of cookers would continue 
to be installed. There is a strong desire on the 
part of the electricity supply industry to get 
away from simple hire altogether, and only deal 
on a hire-purchase basis for domestic electrical 
apparatus, but for the low wage earner it is evident 
that there will have to be a simple hiring scheme. 
The possible load in other directions is also pointed 
out; public buildings, institutions, hospitals, 
schools, offices, hotels, shops, commercial cooking, 
space heating, street lighting, and trolley buses, 
all of which are emphasised with the object of 
stirring up a little more enthusiasm than exists in 
some places for tackling these loads. 

The discussion brought out a few interesting 
points and strong evidence that organised adver- 
tising and publicity definitely pays. For instance, 
Mr. Bache, the engineer at Cheltenham showed 
how since 1933 when he began to advertise on 
planned lines, he has increased his consumers by 
134 per cent. and his revenue by 154 per cent. The 
recommendation of E.D.A. was that undertakings 
should spend 1 per cent. of the revenue on adver- 
tising and publicity, but it was very hard to get 
that principle adopted. 

It is generally agreed that the E.D.A. national 
advertising cannot be expected to be-fully effective 
unless there is adequate local advertising by way 
of support, and it is here that many of the small 





undertakings find themselves unable to support 
E.D.A., and at the same time spend money on local 
advertising. As a means for reducing the local 
burden in this respect, Mr. A. Nichols Moore, who 
is not only the electrical engineer at Newport, 
Mon., but also the Chairman of E.D.A. Council, 
suggested collective advertising by a number of 
neighbouring supply authorities, and, as a matter 
of fact, that is actually being done in some cases 
already. The same speaker expressed his regret that 
the salesmanship training course which E.D.A. has 
developed is being supported much more strongly 
by the companies than by the municipalities. 
Apropos of the weekly wage earner, Mr. L. 
Romero, of Salford, struck rather a different note 
from that of other speakers during the Convention 
in that he said his experience in Salford was that 
the industrial worker prefers to pay his electricity 





accounts quarterly. He said that when slot 
meters were introduced by the gas companies some 
sixty years ago, the industrial worker earned very 
much less than he does now, and it was con- 
sidered wrong for the electricity supply industry 
to have followed the gas industry in adopting slot 
meters which generally led to more expense and 
higher cost to the consumer. 

For the rest, the discussion was on familiar lines, 
except that Mr. P. Lilwall, of Fleetwood, expressed 
the view that all the discussion about the grid and 
pylons and a few black-outs had been good pro- 
ganda for electricity, as they made the public 
electricity minded! He went so far as to assert 
that after a certain famous black-out there had 
been a great increase in the number of electrical 
appliances used. 

(To be continued) 








The Association Technique Maritime 
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HE Association Technique Maritime et Aéro- 
nautique occupies a situation in France similar 
to that of the Institution of Naval Architects in Great 
Britain, with the difference that it also covers the 
technical side of aviation. With a membership of 
690, including many from all over the world, the 
Association is in close contact with similar organisa- 
tions in other countries. At its annual meeting in 
Paris last week the President, Monsieur Max Bahon, 
gave his usual review of what has been done in 
shipping and aviation during the past year, and while 
remarking that a great deal of technical progress had 
been made in naval construction and armament, he 
said that in present circumstances information of that 
character was necessarily more or less secret. With 
regard to the merchant marine, Germany, Italy, and 
Japan were building ships to the maximum of their 
capacity, while the French tonnage had not exceeded 
5 per cent. of the British, and France was low down 
in the list of shipbuilding countries. Nevertheless, 
France would have to her future credit the building 
of the liner ‘‘ Bretagne,’’ of the same dimensions as 
the ‘“‘ Normandie,” which it would surpass in speed. 
The twenty-one papers read at the six sittings were 
mostly expositions of theories or accounts of experi- 
ments that cannot be satisfactorily summarised. 
Monsieur H. Brillié, formerly chief engineer of the 
Compagnie Générale Transatlantique, who specialises 
in lubrication problems, dealt with some of them and 
suggested remedies. Results of experiments to deter- 
mine the corrosive effects of sea water on combina- 
tions of iron and steel and non-ferrous metals were 
tabulated and explained by Monsieur David. The 
experiments were carried out with bolts turned from 
bars of mild and special steels of several kinds on 
which were screwed nuts of non-ferrous metals and 
alloys. So far as they have gone, the experiments 
provide some basis for a classification of resistance 
to corrosion. As an example, aluminium bronze with 
a relatively high content of iron is heavily corroded 
in contact with austenitic steel or monel metal, 
whereas aluminium bronze without trace of iron does 
not corrode under the same conditions or cause corro- 
sion. Care must be taken with some stainless steels, 
for chrome martensitic steels are heavily corroded 
in sea water by contact with copper alloys. Replying 
to a question whether it would be possibie to generalise 
from some of the results obtained, Monsieur David 
said that the experiments were being continued, and 
that, when completed, they should provide useful 
data for shipbuilders using combinations of different 
metals in contact. . 

A solution of the problem of the gas turbine 
offering the combined advantages of the compression 
ignition engine and the steam turbine without their 
drawbacks has been sought by Monsieur Gautier, 
who affirms that it can only be found in the constant 
pressure type of gas turbine. Some time ago gas 
turbines of this kind were introduced by a French 
company without apparent success. After an investi- 
gation into the causes of failures, Monsieur Gautier 
proposes a system which, it is claimed, should 
eliminate defects. He has come to the conclusion 
that the gas turbine should work with a total expan- 
sion of the gases distributed over one rotor disc. 
The expansion should be split up over the surfaces 
of the rotor in such a manner as to keep the peripheral 
speed within the limit of 330 m/s; the temperature 
and pressure of the gases at the first distributor should 
be regulated to avoid the temperature of the rotor 
exceeding 600 deg. Cent.; and where it is desirable to 
increase the pressure beyond 128 lb. per square inch 
the usual centrifugal compressor must be supple- 
mented with a piston compressor. Monsieur Gautier 
proposes to use a cylindrical combustion chamber 
consisting of an inner refractory tube dished at one 
end, with an opening for the jet of the oil pulveriser. 
Around this tube there is a concentric baffle giving 
passage for the compressed air to the oil jet, while air 
also passes through small oblique holes to create 








turbulence in the combustion chamber. No indication 
was given of the nature of the distributors, of which 
four were shown staggered in pairs on each side of the 
disc rotor. They are so arranged as to act expan- 
sively, and it is claimed that the expansion will lower 
the temperature of the rotor to approximately the 
mean of the temperatures at the first distributor and 
the exhaust. This exhaust may be used to raise the 
temperature of the air being injected into the com- 
bustion chamber. The outer casing is well lagged. 

Data provided “by experiments with models to 
determine the effect on the rolling of ships of water 
carried in the hull in calm seas, and also the effect of 
such water and the accompanying waves on stopping 
the rolling of ships, were supplied in papers read by 
Monsieur Brard, while a contribution on the forces 
at work on a ship pitching at rest was made by 
Monsieur C. Igonet. 

Among papers dealing with aeronautics, one by 
Monsieur P. de Valroger was a constructive criticism 
of air-screw hubs, which was concerned mainly with 
their cost and also, in the case of wooden propellers, 
with the difficulty of securing interchangeability. 
The author explained how this difficulty could be over- 
come with built-up two-blade air screws for small 
powers, the screws being either in one piece or having 
two blades adjustable for pitch, the latter being 
screwed in a built-up wooden centre of rectangular 
section on the feathered end of the engine shaft with 
flanges. Three-blade screws for higher powers have 
introduced hubs which are either heavy or, where 
special steels are employed for lightness, extremely 
costly, and, moreover, the use of aluminium alloy 
blades with their large masses is inconsistent with an 
absolutely rigid hub. Monsieur de Valroger suggests 
a hub of light metal bound with tension rods at the 
bases of the blades. It would be mounted on rubber 
rings at the end of a steel driving centre with three 
spiders. These spiders bear at right angles on 
boomerang-shaped pieces held by springs in recesses 
inside the hub. The hub is entirely elastic and floats 
on the engine shaft. 

A paper on the theory of centrifugal compressors 
for aero-engines was read by Monsieur J. Salez, 
Controller at the Aeronautical Administration, who 
explained the different factors that had to be taken 
into account when investigating problems. The 
theory of dynamical similarity was, he said, of no 
assistance to the engineer in dealing with questions 
affecting compressors for aviation purposes, which 
could only be solved with the aid of full-size com- 
pressors driven by the engine. In France remarkable 
results have been obtained recently, particularly by 
Messieurs Planiol and Szydlowski. For the first time 
the thermometric efficiency of compressors exceeds 
80 per cent. The compression ratio of 3-05 with a 
thermometric efficiency of 77 per cent. allows of the 
ground atmospheric pressure being attained at an 
altitude of 10,000 m. 








Procress or Tin Researcu.—The third general report 
of the International Tin Research and Development 
Council of the work done in 1938 states that the calls on 
the Council’s services increase and during the year there 
was a record number of requests for information and 
assistance. Many of the inquiries were dealt with in the 
Council’s laboratories, and some have opened up new lines 
of research. A new electro-magnetic instrument for 
measuring the thickness of tin coatings on steel has been 
submitted to commercial users, and a number of the 
machines are undergoing trial in this way. Methods of 
protecting tin-plate from corrosion in such uses as canning 
are progressing, and data concerning the most suitable 
compositions of the steel base plate are being prepared for 
publication. Fundamentalwork upon the effect of small 
amounts of other metals upon tin and tin alloys has been 
progressing, and it has been found that a trace of tellurium 
is very beneficial to the work-hardening properties and 
provides a high ratio of creep strength to tensile 


strength. 
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Cunard White Star Twin-Screw Liner 
‘“‘ Mauretania ”’ 


No. I 


TNHE new “* Mauretania,’ which we illustrate 

above, and which to-morrow, Saturday, June 
17th, will leave Liverpool on her maiden voyage 
via Cobh to New York, marks a further step in the 
progressive advance of Cunard White Star Atlantic 
The new liner has been built 
and engined by Cammell Laird and Co., Ltd., of 
Birkenhead, in the record time of fourteen months 
from keel laying to launching and about ten and 
a-half months to completion. Her recent official 
steaming trials were carried out in the Clyde over 
the Arran measured mile and gave results which, 
we are informed, were such as more than to satisfy 
the expectations of both her owners and her 
builders. Although the new ship will carry on the 
name “ Mauretania,” still fresh in Cunard and 
Atlantic service history, she is different in type 
from her renowned predecessor, in that she is a 
liner of the intermediate class, specially designed 
to meet the demands of the company’s cabin, 
tourist, and third-class passenger traffic. She is 
some 18ft. shorter than the old ‘‘ Mauretania,” but 
as regards measurement in gross tons she is larger 
by about 2000 tons. Speaking at the inaugural 
luncheon held on board on Monday last, June 12th, 
Sir Percy Bates said that the new ship was not a 
reversion from the standard of the “‘ Queen 
Mary” and her sister, but was an _ essential 
complement to the idea represented by the 
two larger ships. The Cunard White Star Company 
had set the new ship a high task and believed she 
would make herself worthy of her namesake. 

After her first voyage from Liverpool it is 
intended that the “ Mauretania ”’ shall remain in 
southern ports and operate the company’s services 
between the Port of London, Southampton, Le 
Havre, and New York. 


GENERAL PARTICULARS 


As recorded in our issue of August 5th, 1938, the 
keel of the new “ Mauretania ”’ was laid on May 
24th, 1937, and she was launched on Thursday, 
July 28th, 1938, the naming ceremony being per- 
formed by Lady Bates, the wife of Sir Percy Bates, 
the chairman of Cunard White Star, Ltd. In our 
two articles of August 5th and 12th of last year we 





dealt principally with the various stages in the con- 
struction of the hull and the propelling machinery, 
and described some of the principal castings and 
forgings, such as the stern frame, propeller brackets, 
and tail shafts supplied by the Darlington Forge 
Company, Ltd., and the English Steel Corporation, 
Ltd., of Sheffield. Darlington Forge also supplied 
the double plate streamlined rudder, which, 
inclusive of the stock, weighs about 50 tons and was 
recently fitted to the ship during her dry docking 
in Gladstone Dock. In our present series of articles 
we propose to describe in more detail the design 
and lay-out of the passenger accommodation, the 
navigation and safety equipment, and the main and 
auxiliary propelling machinery. The dimensions 
of the hull and the main particulars of the turbines 
and boilers are given in the table below, and in 
the drawings we reproduce on page 736 we show 
the general arrangement of passenger accommoda- 
tion and propelling machinery. 

The new “ Mauretania ’’ may be looked upon as 
marking a new class of intermediate ship, of a 
special type designed to carry a large number of 
people across the North Atlantic, not at the highest 
speed, but with modern equipment and comfort, 
and at an economical price. 

The ship was built to Lloyd’s 100 A 1 Classifica- 
tion Survey, with freeboard, and her design 
complies with the latest Board of Trade and Inter- 
national regulations for safety of life at sea. From 
the view of the completed liner given above, it will 
be seen that as regards general appearance and 
particularly the superstructure, the hull design 
has something in common with the “‘ Queen Mary ” 
and the “‘ Queen Elizabeth.”’ The terraced form 
of the rounded front of the superstructure and 
stepped decks at the stern of the ship may be 
remarked upon, as also may the flatter angle and 
broader treads of the stairways which lead from 
deck to deck. The rounded plated stem and the 
cruiser stern are in full accordance with recent 
Cunard practice. It may be noted that no fore- 
castle has been fitted, the omission being made 
possible by the great height of the forward deck. 
There are two funnels, the height from keel to 
top of both being 155ft. Each funnel measures 





about 56ft. from sports deck to top and is an 
ellipse measuring 24ft. by 34ft., and the 
masts reach to a height of 211ft. above the 
keel and are given a very definite rake aft. 
The main decks are ten in number, and they com- 
prise the sun deck, the promenade deck, and the 
main deck, which are followed downwards by 


Hull Particulars 


Length = jee. een, cane 
Breadth extreme ‘ 86ft. 6in. 
Height keel to top “of super- 

111ft. 2in. 


structure.. 
Height keel to ‘top ‘of forward 
funnel... 155ft. 
Height keel to top of masthead 21 1ft. 
Draught , sed 30ft. 9in. 
Number of decks ... ... ... Ten 


About 390,000 cubic feet 


Cargo capacity ... 
75,000 cubic feet 


Refrigerated cargo capacity 
Total horse- -power About 42,000 S.H.P. 
Designed service speed 22} knots 

Speed on trials... ... . .-- Over 23} knots 
Approximate gross tonnage --- 34,000 


Passenger Accommodation 
Number of Cabin Class pas- 


sengers --- 440 
Number of Tourist Class. pas- 
sengers ose O00 


pee r of Third Class passengers 470 
Number of officers and crew, 
eee ore y ... 780 





Total ship’s complement, about 2140 persons 


Propelling Machinery 
Type : Twin-screw Parsons reaction single-reduction geared 
turbines 
Number of turbines in each set Three: one H.P., one 
P., and one L.P. 


Approximate power each turbine About 7000 S.H.P. 
Total horse-power per shaft About 21,000 S.H.P. 


Boiler ae 


Type of boilers... . nv Yarrow side-fired oil fuel 
Number of boiler-rooms ... .... Two 
Number of boilers... < Ox 
Generating heating surface each 
boiler... 10,750 square feet 


Air heating surface each boiler 14,250 square feet 
Normal evaporation each boiler 68,000 Ib. per hour 
Designed working pressure 425 lb. per square inch 
Final steam temperature --- 725 deg. Fah. 
Auziliary Generating Sets 
Type of generating sets ... 800-kW, 225-volt B.T.H. 
geared turbo-dynamos 
Number of generating sets ... Four 
Total output = ‘ 3200 kW 
Emergency Generating Set 
One Ruston eight-cylinder, 140 B.H.P., 1000 r.p.m., oil 
engine, driving a 75-kW, 220-volt generator 
A, B,C, D, E, F, and G decks. The main deck forms 
the principal strength deck, and it runs practically 
the full length of the ship. The lower decks run all 
fore and aft, except at points where they are inter- 
rupted by the machinery spaces. In the super- 
structure decks there are three expansion joints 
which are placed at convenient intervals. 
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As the plans indicate, the cellular bottom of the 
hull is arranged to carry fresh water for domestic 
services, feed water, reserve oil fuel, lubricating 
oil, and water ballast. Several compartments are 
used to accommodate the sewage tanks and auto- 
matic discharge gear, which was designed and 
supplied by Adams Hydraulics, Ltd., of York. 

An interesting point in the external hull design 
is the arrangement of the bilge keels which cover 
a length of about three-fifths of the midship 
section, only being broken by the suction inlets for 
the circulating pumps in way of the engine- 
room. The keels themselves are of triangular 
section and are streamlined. The special arrange- 
ment of the keels and the pump suctions has been 
adopted to ensure a good entry for the circulating 
water and to avoid unnecessary eddies. We also 
noted that burr edges of all plates below the 
water line have been filled up with a compound 
in order to give a smoother surface to the hull. 
The subdivision of the hull is so arranged that any 
two compartments can be flooded without bring- 
ing the margin line of the vessel under water. In 
order to prevent excessive stresses which might 
possibly occur in the upper structures of the ship, 
three expansion joints have been fitted at con- 





as African mahogany, Australian walnut and maple, 
and elm, ash and other finely-figured panels and 
burrs from British Dominions overseas. Glass also 
forms a medium of decoration as plate features of 
etched and sand-blasted form. Marble has been 
freely employed along with vitreous tiles and other 
decorative materials. 

Many of the panels are mounted on fire-resisting 
bases, and in the passenger accommodation the 
Mather and Platt, Ltd., ‘ Grinell ” sprinkler system 
is installed. ; 

Most of the cabin class public rooms are on the 
promenade deck. Taking these from the forward 
end of the ship, we have, first, the observation 
lounge and cocktail bar, which is lighted by large 
windows across the front of the bridge and on the 
port and the starboard sides. The decorations are 
in Queensland walnut and a prominent feature is 
a mirror plate executed to the design of Sigsmund 
Pollitzer, with a happily conceived rendering of 
bottle ship models ranging from the Viking ship 
to the first Atlantic steamship. The Grand 
Hall, a view of which is reproduced below, 
is aft of the main cabin entrance on the promenade 
deck, which, in addition to entrances from the 
decks, is served by stairways and two Express lifts 





were entrusted to Mr. C. Cameron Baillie, and both 
embody in the design glass work by Sigsmund 
Pollitzer. The restaurant is illustrated on page 
740. It has a length of 80ft. and is 88ft. 
wide, and the raised central roof rises through the 
deck above and is 48ft. by 56ft. The diners are 
accommodated at small tables arranged for two, 
four, and six persons. The principal feature of 
decoration in this room is a sycamore panel over 
the cold buffet. The theme is the bridging of 
the western ocean from east to west, and the old 
and new ocean greyhounds are depicted against 
backgrounds of London and New York. The same 
idea is evident in the eight glass panels on the port 
and starboard sides of the room, which are designed 
to show the dates of the launch, trials, and maiden 
voyage of the two ships and the last voyage of the 
old “ Mauretania,” the names of star constellations 
being employed to suggest the dates. There is also 
a fifteen-panel mirror engraved with planetary 
signs, which forms a surround to the central clock 
dial. Our engraving also illustrates the provisions 
made for both direct and indirect lighting. .The 
entrance to the restaurant on “‘ B ” deck serves as 
a foyer and also a main embarkation hall for 
cabin passengers. The cabin accommodation for 





THE GRAND HALL 


venient intervals. The watertight door system is 
fitted to eleven bulkheads below the bulkhead 
deck, and is of the latest hydraulically operated 
type designed and supplied by J. Stone and Co., 
Ltd., of London and Deptford. 

We noted particularly the stiffening up of the 
tunnel spaces at the stern of the ship, which, we are 
informed, has contributed to smooth running and 
absence of vibration. The propellers, we may 
state, are of the Manganese Bronze and Brass 
Company’s Scimitar pattern, two working and two 
spare propellers being provided. Each propeller 
has a diameter of over 19ft. and a weight of approxi- 
mately 24 tons. They are of the solid four-bladed 
type, and are made in the maker’s special alloy, 
which has been found to withstand the extremely 
rigorous conditions of service which are experienced 
in the North Atlantic. 


PASSENGER ACCOMMODATION 


The decoration of the passenger accommodation 
for the cabin, tourist, and third-class passengers 
was carried out by Messrs. A. McInnes, Gardner 
and Partners, of Glasgow, a large proportion of the 
decorative work and furnishing being supplied by 
Waring and Gillow (1932), Ltd., of London. We 
noted that excellent use has been made of veneered 
woods, embodying the best Empire timbers, such 





connecting other decks. On the port side of the 
entrance is a shopping centre and on the other side 
a writing room. The panelling in this part of the 
ship is in betula, which is relieved by paldao 
and Australian walnut. The hall is the most 
important room on the promenade deck. It 
measures 60ft. in length with a breadth of 64ft. and 
has a height of 18ft. to the raised central roof. It 
can be utilised either as a ballroom or a lounge 
or a cinema, and it has an almost full-sized pro- 
scenium and a permanent cinema screen and sound 
film projector. The lounge, which is situated 
amidships, has a length and breadth of 54ft. with 
a raised central roof about 18ft. high. It is a 
fine example of wood panelling, for which prima 
vera and paldao are used in contrast. The cabin 
smoke-room is at the after end of the promenade 
deck and is also 54ft. square. The panelling is of 
Australian walnut and sycamore, and distinction 
is added by a fire-place in marble and quartzite, 
while on the other side of the room is a silver metal 
panel depicting Raleigh, Drake, and Humphries. 
Other rooms for cabin passengers include a library, 
a children’s playroom, and a gymnasium, a 
swimming pool on “E” deck, and sun deck 
verandahs. 

The decoration of the cabin swimming pool on 
“EF” deck and the cabin restaurant on “ B ” deck 





TOURIST LOUNGE 


cabin passengers is arranged on the sun deck, the 
main deck, and “ A ” deck, and there is a pleasing 
choice of rooms and suites panelled either in fabrics 
or with decorative woods. ‘“‘ Thermo-reg ”’ venti- 
lation is fitted and the lighting schemes are well 
carried out. 


Tourist ACCOMMODATION 


The tourist accommodation sets up a new 
standard of comfort and facilities for that class. 
No fewer than seven public rooms, including a 
lounge, smoking-room, dining saloon, gymnasium, 
swimming pool, cinema, and children’s playroom, 
have been provided. Figured wood again plays 
an important part in the decoration. The rooms 
are on three decks, and the cabin accommodation 
is of a high order of excellence. A view in 
the tourist lounge is reproduced above, and 
on page 740 we show the tourist dining 
saloon. 


TurrRD-CLass ACCOMMODATION 


It can be truly said that the third-class accom- 
modation breaks new ground in ship design, for it 
has been carried out on a scale hitherto never 
previously attempted in an Atlantic liner. Out- 
standing are the state rooms, all of which 
are supplied with both hot and cold running water, 
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berths with bedside lights and curtained windows, 
comfortable chairs, dressing chests and wardrobes. 
The rooms are well ventilated with a system which 
can be controlled at the will of the passenger. The 
public rooms in this class extend over three decks 
in the forward part of the ship, and comprise 
a lounge—see page 740—a_ well-appointed 
cinema theatre on A deck, a smoking-room on 
B deck, and a special room for children on C deck. 
The dining saloon is also on this deck. It is a 
spacious compartment with small tables for two, 
four, and six persons. On the sports deck of the 
ship there has been reserved a special deck games 
area for third-class passengers, which is reached 
by a special elevator service. Again wood decora- 
tion is freely employed, with Korkoid floor cover- 
ings. A typical third-class state room is illustrated 
on page 740. 
(To be continued) 








The Newcomen Society’s Summer 
Meeting 


THE venue chosen for the Summer Meeting this 
year of the Newcomen Society for the Study of 
the History of Engineering and Technology was the 
county of Suffolk, and more particularly the vicinity 
of Ipswich. Having selected that city as the meeting 
place and recalling the past, as is the wont of the 
Society, it was inevitable that the Great White Horse 
Inn, the scene of Mr. Pickwick’s incursion into the 
bedroom of the “lady with yellow curl-papers,” 
should be chosen as the headquarters. That bedroom, 
still kept furnished as it was then, was, in fact, 
allotted to a Past-President and his wife. 

East Anglia has many claims to a visit from the 
Society ; it has within its bounds the oldest industry, 
possibly, in the world—that of working flint; it 
was engaged in textile industries while other present 
textile areas in this country were still in the agri- 
cultural stage ; some industries, such as agricultural 
implement making and cement manufacture, may 
be said to have originated in the area; and the 
trade in wool with the Continent carried on in the 
Middle Ages led to the introduction of spinning and 
weaving as domestic industries, fostered by the influx 
of refugees, such as the Huguenots after the Edict of 
Nantes. For the small power units required by the 
industry of bygone days, the resources of the district 
—the rivers Stour, Orwell, Deben, and Waveney— 
sufficed. Lacking coal for the large scale operations 
of to-day,decay might have set in but for the grid ; as 
a matter of fact, Ipswich is particularly prosperous. 

Many of the members arrived in Ipswich on 
Wednesday, June 7th, and made up parties to visit 
some of the sights of the city which still retains 
traces of that to which King John, in 1199, granted a 
charter. Christchurch Mansion (1548-50), devoted 
te. the exemplification of Tudor and Jacobean life, 
with its inscription, “ Frugalitatem sic servas ut 
dissipationem non incurras,” in its charming setting, 
appealed especially to members. At the Museum 
the Suffolk Preservation Society has an exhibition of 
photographs, among them those of a wind millsurvey, 
now being directed by the enthusiasm of the Hon. 
Secretary of the Society, the Rev. W. M. Lummis. 
It struck the members that a survey of the water 
mills would be equally valuable, since to water power 
the district owed its initial prominence. 

On Thursday, June 8th, an early start was made 
by motor coach, and en route East Bergholt, the 
birthplace of John Constable, R.A., was visited to 
see the Bell Cage (1530), in the churchyard, a con- 
struction of which only one other example is extant. 
Funds to complete the tower of the church fell short, 
and what should have been the framework in the 
tower was set on the ground. The bells are rung by 
hand grips in the headstocks themselves. Flatford 
Mill, made famous by Constable, used for 600 years 
successively as a woollen mill and a corn mill, was 
visited, but nothing of technical interest now remains. 

At noon the party arrived at the factory of the 
Gainsborough Silk Weaving Company at Sudbury, 
where, by kind invitation of Mr. Vick Sayers and his 
co-directors, a tour of inspection of the factory under 
the guidance of Mr. Sayers and Mr. R. A. Wright was 
made to see hand and power loom weaving of damasks, 
brocades, velvets, &c., mostly reproductions of 
eighteenth-century fabrics. These rich silk textiles 
have been supplied to the Royal Palaces and the House 
of Lords. In passing through Sudbury a pause was 
made to see the bronze statue of Thomas Gains- 
borough, R.A., in the Market Place, before reaching 
Long Melford for luncheon at the BullInn. There was 
time afterwards to visit the church. In the stained 
glass of one of the windows there is an early repre- 
sentation of a post wind mill. The architecture and 
construction of the unique ambulatory chantry 
(fourteenth century) excited much admiration. The 
size of this and of other churches that were passed 
en route bear witness to the former wealth conferred 
on the district by the wool trade. 

In the afternoon a visit to the coco-matting factory 
at Hadleigh of Cooke, Sons and Co., Ltd., a firm 
established in 1795, was paid, by kind permission of 





the London office. The party was conducted through 
the factory by Mr. W. Hood and his brother, Mr. 
E. Hood. Both hand and power looms are employed 
in making floor matting, and figured mats from coir 
yarn and from coir, the fibre of the husk of the coco- 
nut. It is regrettable to learn that the existence of 
this long-established West Suffolk industry is gravely 
threatened by overseas competition. After tea the 
party returned to headquarters for the annual dinner. 
The President, Mr. W. A. Young, was in the chair and 
among other guests were the Mayor of Ipswich, 
Alderman E. L. Hunt, and the Rev. W. M. Lummis. 

After dinner three short papers were read in 
abstract :—‘“‘ Industries. of Suffolk,” by Mr. Rhys 
‘Jenkins (Past-President), revealed a wealth of informa- 
tion relating to upwards of forty industries, much of it 
new obviously even to the local residents ; certainly 
the mention of a “ gold mine” in Suffolk in Tudor 
days was startling, till it was learnt that it was iron 
pyrites that had been mistaken for the noble metal. 
Major E. R. Cooper submitted a paper on ‘ The 
Steelyard at Woodbridge,’ giving documentary 
evidence that it was of early eighteenth-century date. 
The paper was illustrated by a scale drawing of the 
steelyard prepared through the good offices of one of 
the members. Dr. A. P. Thurston gave a paper on 
**Parker’s Roman Cement,” the manufacture of 
which originated with James Parker, who patented 
it in 1796, and was intimately bound up with the 
Suffolk littoral. 

On Friday, June 9th, an early start was again 
made, the first stop being at Bredfield at the smithy 
of Mr. 8. C. Pearce and his six sons who are engaged 
in the fabrication of ornamental ironwork of the real 
kind drawn down from the solid bar. A forged 
iron peacock made up for a fire screen was the chef 
d@uvre. Some of the party tried their hands at the 
anvil, but we draw a discreet veil over the result. It 
was with difficulty the visitors could be got away. 

The next visit was to Saxtead Green to see the 
beautiful post mill there, one of the last working in 
Suffolk. The party was received by the genial miller, 
Mr. Alfred S. R. Aldred, who permitted access to all 
parts of the mill. Fortunately “sweet breathing 
Zephyrus”’ obligingly just turned the sails. The 
occasion of the visit was taken to present to Mr. 
Aldred a certificate from the Society for the Protec- 
tion of Ancient Buildings for his zeal in keeping his 
mill in such good working order. The presentation 
was made on behalf of that Society by Mr. Rex 
Wailes, Member of Council of the Newcomen Society. 

Shortly after noon the party arrived at Wood- 
bridge, on the estuary of the River Deben, to see the 
tide mill there, one of a very few remaining in this 
country. Mr. Geoffrey le M. Alkinson, the proprietor, 
met the party and showed the mill. It is interesting 
to know that a mill at this place is mentioned as early 
as 1170. In 1564 a grant of the mill was made to 
Thomas Leckford by Queen Elizabeth, and its history 
since then is uninterrupted. The tide wheel is 20ft. 
diameter and with an ingenious sluice gate serves 
four pairs of stones, 4ft. 3in. diameter. 

At luncheon at the Crown Inn, notable as the place 
where the well-known Peter Pett, Commissioner to 
the Navy, temp. Charles II, met his wife, Major 
Cooper -was present and was given a copy of the 
drawing of the cart-weighing steelyard about which 
he had written -his paper. This machine at the 
“Old Bell and Steelyard”’ in New Street was next 
visited, by permission of the owner, Mr. C. Coates, 
and by courtesy of Captain D. J. Grant, the licensee. 
Its capacity was a cart plus its load, say, 50 cwt., and 
it was last used in the ’eighties of last century. 

Leaving Woodbridge, after taking a glance at the 
Shire Hall, built in the Flemish style, the party 
returned to Ipswich, making a detour to see the gate- 
way of the College that Wolsey would have built had 
it not been for his downfall and death. 

At 3 p.m. the coach arrived at the Plough Works 
of Messrs. Ransomes, Sims and Jefferies, where the 
party was received by Mr. H. Deck (director), whose 
special purpose was to show the visitors the process of 
making chilled cast iron ploughshares, as patented in 
1803 by Robert Ransome, the founder of the firm in 
1789, and carried on since to all intent and purpose 
in the same way. An object of great interest that was 
shown was an original lawn mower, as invented and 
patented by Edward Budding in 1830, the idea for 
which came from the machine for cropping cloth, 
used in the West of England. The manufacture of 
the lawn mower was taken up by Ransome, and 
although it did not attain large proportions during 
the life of the patent, it laid the foundation of a 
world-wide industry. The visit was all the more 
notable as it coincided with the sesqui-centennial of 
the firm’s foundation. It is believed that no engineer- 
ing firm has had a longer history. On the conclusion 
of the visit the party was hospitably entertained to 
tea, with Mr. Deck at the head of the table. In reply 
to the vote of thanks, speaking of the firm, he gave 
many details of which we hope to see some record 
made in published form. 

Saturday, June 10th, was devoted to a tour con- 
ducted by Mr. Guy Maynard, the City Librarian and 
Curator, to some of the points of interest in the city, 
particularly the Museum, where the object that 
attracted most attention was a unique pottery kiln 
of Roman date, cleverly excavated and removed 
bodily from Wattisford. 

It was agreed that the visit, favoured as it was by 





delightful sunny weather, although perhaps not so 
varied spectacularly as some of the visits that have 
preceded this one, had resulted in the garnering of 


much lore. 








Sixty Years Ago 


Minrrary BALLOONING 


In the American Civil War of 1862-64, captive 
balloons filled with hydrogen made by the action of 
sulphuric acid on iron in a portable apparatus were 
employed for making reconnaissances in difficult 
wooded and undulating country. Good work was 
done with the balloons, but the material employed 
and the system of operating the balloons were very 
imperfect. During the siege of Paris by the Prussians 
free balloons were used with considerable success as 
a means of maintaining communication with the out- 
side world, although the flights in some instances 
were very erratic. In this country ballooning was 
studied for many years in a somewhat languid manner 
by the Royal Engineers. By 1879, however, it 
appeared probable that military ballooning was likely 
soon to develop along sound lines. Balloons would 
have been used in the Zulu War of that date but for 
the fact that Lord Chelmsford, in command of the 
British troops, advised the authorities that he would 
be unable to provide the transport required for the 
heavy gas-making machines. Meanwhile at home 
Captain J. Templer, assisted by Captain Lee, was 
experimenting on the subject with considerable 
success at the Royal Arsenal, Woolwich. For the 
gas required he employed hydrogen made in field 
machines by the action of steam on iron shavings, 
and for the purpose of communicating with the 
ground he had adopted the telephone. The system 
he had developed was necessarily applicable to 
captive balloons, but his experiments were also 
directed towards the use of free balloons. It appeared 
at that date, so we said in a leading article in our 
issue of June 13th, 1879, to be impossible to produce 
a machine sufficiently powerful to propel a balloon 
through the air and sufficiently light to be lifted by 
it. Captain Templer, however, proposed to take 
advantage of the fact which he had discovered that 
at different heights the wind generally blew in different 
directions. To reach a given destination it was 
therefore only necessary to travel at one height for a 
sufficient length of time, and then to ascend or 
descend to another level, where the wind was blowing 
in another direction. Obviously, this method of 
securing progress through the air demanded high 
skill and judgment on the part of the navigator, but 
to assist him he would be provided with pilot balloons 
which would be flown 2000ft. above or below the 
large balloon. We recorded that on a recent occasion 
Captain Templer on leaving the Crystal Palace in a 
balloon at 6 p.m. undertook to descend on the parade 
ground at Barnet, 20 miles away, at 7.30 p.m. He 
successfully accomplished this feat. At 1000ft. he 
found a wind which carried him north-westwards for 
a time until he rose to 4000ft., when he found a wind 
blowing to the north-east, which eventually carried 
him to his destination. 
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Rail and Road 


Rattway Acciwent IN Potanp.—-On June 2nd the 
Rome to Warsaw express was derailed at Pruszkow 
Station, near Warsaw. Six persons were killed and 
twenty seriously injured. 


Warsaw Station DEstROYED.—On June 6th the new 
central railway station at Warsaw was destroyed by a 
fire. Building Work’on the station had been in progress 
for about four years, and it- was practically completed. 
ba cost of the damage is estimated at 3,000,000 
zlotys. 


Rattway AcciIpENT In ScoTLanp.—Just after leaving 
Gouroeck on Monday, June 12th, the 6 p.m. train to 
Glasgow, instead of following the main lines, ran into a 
short siding, which comes to an end at a bridge spanning 
a stream running into Cardwell Bay. The train carried 
away the buffers at the end of the siding and the engine 
and first two coaches were derailed. No passengers were 
injured seriously, but several suffered from shock. 


ACCIDENT AT MANCHESTER.—On Thursday, Juno 8th, 
two trains collided just outside Manchester Central 
Station. The trains involved were the 3.33 p.m. to St. 
Helens and the: 3.36 p.m. from Warrington. They 
collided where the points converge just beyond Nos. 1 
and 2 platforms. The outgoing train ran into the side of 
the incoming one, and although no passengers were 
seriously injured, the rolling stock was badly damaged 
and normal traffic was interrupted for some hours. 


New Troiiteysvus Routes 1n Lonpon.—Trolleybus 
services were introduced on another 8} miles of route in 
North-East London on Sunday, June llth. This is the 
ninth stage in the North London conversion scheme from 
trams to trolleybuses, and increases the route mileage of 
trolleybuses to 235. With the ninety-six new vehicles 
placed in service, there are now 1244 trolleybuses working. 
The London P: r Transport Board has designed an 
experimental trolleybus to overcome the difficulties of the 
Kingsway tunnel. It incorporates a door‘on the offside 
for use at the island platforms of the intermediate stopping 
places, and an automatic brake to prevent the vehicle 
running back on the steep incline at the tunnel exit in 
Southampton Row. 

New SicNaL-Box aT Pappineton.—A new all-electric 
arrival signal-box has been installed by the Great Western 
Railway Company at Paddington to replace the one 
destroyed by on November 25th last, and it is to be 
brought into use at the beginning of next month, in time 
for the summer traffic. The work of connecting the new 
box with the signals is being carried out during four 
successive week-ends. The suburban station was first 
dealt with, the change over from the temporary box to 
the new box taking place between 10.15 p.m., Saturday, 
June 10th, and 8 a.m., Monday, June 12th. During this 
time the steam trains normally using the suburban station 
platforms were diverted to the main station platforms, 
the electric trains continuing as usual. Work on this 
section of the new box will be completed during Sunday, 
June 18th. On the following two week-ends the arrivals 
side of the main station will be dealt with between mid- 
night on Saturdays, June 24th and July Ist, and 8 p.m. 
on Sundays, June 25th and July 2nd, during which time 
all arrival trains will run into platforms normally reserved 
for departure trains. 


RAILWAYS AT THE NEw York Farr.—Included in the 
railway exhibit at the New York Fair is a demonstration 
of ‘* Railroads at Work ” in the form of a diorama, 160ft. 
wide and 40ft. deep, with a surrounding grandstand 
seating 1000 spectators. The stage is set out with 3500ft. 
of 0-gauge track and embodies in miniature typical 
features of main line track in the eastern United States. 
Each performance lasts thirty minutes, and illustrates the 
operation of a large railway in a 24-hour cycle, starting at 
4a.m. As described in the Railway Age, “* the show opens 
with a darkened stage. Only tiny stars in the plaster 
sky, floodlights in the classification yard, and a myriad 
of red, amber, and green signal lights appear. A night 
express run pulls out of Union City Station; a fast 
freight rolls into the freight receiving yard. Gradually 
the stage grows lighter ; finally, the whole diorama comes 
into sharp relief; things begin to happen ; more freights 
pull into the yard; model textile, steel, chemical, and 
cement plants along the rights-of-way and a pickle factory 
on the hill begin to pour forth smoke ; a fleet of multiple- 
unit trains make much ado on the suburban loop line 
out of Union City; the active day begins. ra- 
tors at the controls then put the model railroad 
through its paces in a series of operations, each of which 
involves the use of special model equipment, all of which 
operates as standard.” 

L.M.S. ApporIntMENTS.—The following appointments 
in the Chief Mechanical Engineer and Electrical Engineer’s 
department have been approved by the directors of the 
London, Midland and Scottish Railway Company :—Mr. 
J. S. Elliott, assistant, office of divisional superintendent 
of operation (motive power), Crewe, to be district locomo- 
tive superintendent, Leeds ; Mr. W. Handy, light and power 
assistant, Euston, to be assistant (outdoor machinery 
services), C.M.E. an E.E. Department, Euston ; Mr. R. C. 
Archbutt, divisional outdoor machinery assistant, C.M.E. 
and E.E. Department, Derby, to be district assistant 
(outdoor machinery services), Derby; Mr. W. M. 
Chambers, resident engineer, Garston, to be district 
assistant (outdoor machinery services), Manchester ; 
Mr. R. M. Robertson, district inspector, Barrow, to be 
district assistant (outdoor machinery services), Barrow ; 
Mr. F. G. Umpleby, divisional outdoor machinery assist- 
ant, Crewe, to be district assistant (outdoor machinery 
services), London; Mr. D. H. Binyon, district i tor, 
London, to be district assistant (outdoor machinery 
services), Leeds; Mr. R. G. Hullah, technical assistant, 
Euston, to be district assistant (outdoor machinery ser- 
vices), Birmingham; Mr. R. Russell, inspector, Man- 
chester, to be district assistant (outdoor machinery 
services), Liverpool; Mr. W. Marshall, assistant to 
engineer, Belfast (N.C.C.), to be district assistant (out- 
door machinery services), Crewe; Mr. J. L. Plumbe, 
district inspector, ‘Mirfield, to be resident engineer, 
Garston. 








Miscellanea 





THe Post Orrice Boarp.—It is announced that the 
Postmaster-General has appointed Colonel A. S. Angwin, 
Engineer-in-Chief of the Post Office, to be a member of 
the Post Office Board. 


AmmMonia.—In Laboratory Precautions No. 2, published 
by the Institute of Chemistry, we read :—‘‘ A student 
using a pipette, sucked some strong ammonia solution into 
his mouth and the vapour reached his lungs. This affected 
his respiration so that he could breathe in but not owt. 
His face became blue and his chest superexpanded. A 
drink of weak citric acid solution had an instantaneous 
effect. The compressed air in his lungs was ejected and 
relief was immediate.” 

CaPiTaL FOR TELEPHONE SERVICE DEVELOPMENT.— 
According to the recently issued text of the Post Office 
and Telegraph (Money) Bill, the issue of a further 40 million 
pounds for the development of the postal, telegraph, and 
telephone systems is authorised. It is explained in a 
financial memorandum that it is estimated that £36,200,000 
will be required for the telephone service and £3,800,000 
for the postal and telegraph services. It is also stated 
that at the present rate of expenditure, the amount pro- 
posed should meet requirements until about March, 
1941. 

EMPLOYMENT IN 1938.—It is pointed out in the Ministry 
of Labour Annual Report for 1938 that the employment 
figures for that year were higher than in any previous year 
except 1937 and over 20 per cent. higher than in 1924. 
The estimated number of insured workers was 11,406,000. 
The average numbers in employment during the year 
were about 120,000 fewer than in 1937, and the total of 
workless increased by about 166,000. The average rate 
of unemployment rose from 10-3 per cent. in 1937 to 
12-2 per cent., coal, steel and textile trades being the worst 
sufferers. : ' 

Transport oF Soprum.—In the United States E. I. 
du Pont de Nemours and Co. has adopted a method of 
transporting sodium metal in tank wagons. According to 
a description of the method, the wagons are loaded with 
liquid sodium, which is afterwards solidified by the 
action of cool oil pumped through coils on the inside 
of the tank. For emptying, the sodium metal in the tank 
is re-liquefied by pumping warm oil through the coils and 
the molten metal withdrawn by suction, nitrogen being 
admitted during the process to fill up the volume displaced 
in the tank by the withdrawal of the metal. 


Society or CuEemicaL Inpustry.—The Annual Con- 
ference of the Society of Chemical Industry is to be held 
at Exeter at the University College of the South-West 
from July 10th to 15th. The main theme of the Con- 
ference will be ‘‘ The Trend of Progress,” and the subjects 
discussed will range from agriculturat chemistry, includ- 
ing the latest discoveries of fungicides and insecticides to 
oils and soap, cellulose and cosmetics. During the meet- 
ing the Society’s Medal will be presented to Sir Gilbert T. 
Morgan, Past-President of the Society of Chemical 
Industry, and until recently Director of the Chemical 
Research Laboratory. 


GENERATION OF Exectriciry.—The official returns 
rendered to the Electricity Commissioners show that 
2068 million units of electricity were generated by autho- 
rised undertakers in Great Britain during the month of 
May, 1939, as compared with the revised figure of 1854 
million units in the corresponding month of 1938, repre- 
senting an increase of 214 million units, or 11-5 per cent. 
The number of working days in the month (i.e., excluding 
Sundays and Bank Holidays) was twenty-six, the same as 
last year. During the five months of 1939 up to the end 
of May, the total amount of electricity generated by 
authorised undertakers was 11,659 million units, as com- 
pared with the revised figure of 10,341 million units for the 
corresponding period of 1938, representing an increase 
of 1318 million units, or 12-7 per cent. 

PHOTOGRAPHING IRREGULAR OBJECTS BY X-RAYS.—In 
order to obtain sharp outlines when photographing 
irregular objects by X-rays, the American General Electric 
Company has developed a process of coating the objects 
with minute shot or spherica] particles of copper or steel. 
The size of the particles is so small that 10,000,000 occupy 
a space of 1 cubic inch. In a description of the process 
in the Iron Age, it is explained that there is such a definite 
difference in the absorption of X-rays by air and by metals 
that the part of the X-ray negative not behind the 
metal is necessarily over-exposed, with the result that 
the e ure “‘ flows over,” and blurs the edges of the 
object. This blurring is also noticeable when parts of the 
object are much thinner than others. Copper shot used 
on an irregular steel object give a background which 
approaches the opacity of the object, but is still sufficiently 
less opaque, so that the radiograph of the object stands 
out in contrast. The type of shot used for this blocking 
varies according to the material being X-rayed. 

Tue Post Orric—E ENGINEERING DEPARTMENT.—A 
recently issued Post Office Green Paper No. 46, “ The 
History of the Post Office Engineering Department,” is 
an interesting review of the development and progress in 
telecommunications that have been made since the depart- 
ment was formed. It describes how barely a century ago 
an electric telegraph was first used in England, a number 
of private companies later being formed to operate this 
new method of sending me . Progress was slow, but 
the public utility of the new invention was such that in 
1870 all the telegraphs were put under the Postmaster- 
General’s control and the Post Office Engineering Depart- 
ment came into being. In 1878 the first telephone exchange 
in this country was opened, and a number of private 
telephone companies were formed under licence from the 
Postmaster-General to develop the telephone in given 
areas. It was in 1912 that all telephone systems came 
under the control of the Post Office, and that year the 
engineers installed the first public automatic telephone 
exchange in this country. The paper says that wireless 
systems were developed by Post Office engineers before 
Marconi came to England in 1896, but it was the Post 
Office Engineering Department which gave him the oppor- 
tunity to improve his system, and he was assisted in his 
experiments by a number of Post Office engineers, 





Air and Water 


THe Fioripa Sure Canat.—The United States Senate 
has refused to authorise the construction of the proposed 
Florida Ship Canal, at a cost of 200 million dollars. 


New River Gunsoat.—Subject to the settlement of 
certain points, the Admiralty has decided to place an order 
for the river gunboat of the 1939 programme with 
J. Samuel White and Co., Ltd., of Cowes. 


New AppPporInTMENT OF Mayor R. H. Mayo.—It is 
announced that Major R. H. Mayo has resigned from his 
position as General Manager (Technical) of Imperial 
Airways, and has become Technical Adviser to the 
company. ; 

German Arr DisasTER.—On the night of Wednesday, 
June 7th, a German military aeroplane crashed on the 
roof of a house near Frankfort-on-Main. A number of 
people were killed, and several houses burnt down as a 
result of the petrol tank exploding when the machine 


caught fire. 

New French Warsuips.—Orders have been placed 
by the French Government for four new destroyers, six 
to o boats, and four patrol vessels. The destroyers 
will have a displacement of 3000 tons, a speed of 40 knots, 
and carry eight 5-5in. guns and ten torpedo tubes. The 
torpedo boats will each be of about 1000 tons, and the 
patrol ships of 600 tons. 


AccIDENT TO Fiyrxe Boat.—When the Imperial Air- 
ways flying boat ‘‘ Centurion,”’ on the air mail service 
from Sydney to Southampton, was landing at Calcutta on 
Monday, June 12th, a sudden north-wester-lifted its tail 
and caused the aircraft to nose into the water. The 
machine was partly submerged, but all the passengers and 
crew were saved without serious injury. 

CiypE DrepGine OPERATIONS.—At a recent meeting 
of the Clyde Lighthouses Trustees in Glasgow it was stated 
that work was progressing favourably in connection with 
the dredging of the channel to facilitate the progress of the 
** Queen Elizabeth ” to the sea. Over 140,000 cubic yards 
of material have been removed to date, and a complete 
survey of the channel is now being made. 


THe Suez CanaL Company.—The annual report of 
the Suez Canal Company shows that traffic through the 
canal in 1938 amounted to 6171 transits, representing 
34,418,000 tons net register. Although this tonnage 
shows a reduction of 2,073,000 tons, or 5-7 per cent., on 
the exceptional figure for 1937, it is, nevertheless, greater 
than that for any other year, in particular 1929, a year of 
great commercial activity. British tonnage amounted 
to 17,358,000, or 50-4 per cent. of the total. 


Dock Extension ScHEME aT AVONMOUTH.—The Port 
of Bristol Authority is to carry out a scheme of extensions 
at Avonmouth, costing about £643,000. The work com- 
prises an extension 1100ft. long, 400ft. wide, and 32ft. 
below normal dock level, to give an increased water area 
of 10 acres; provision of a combined tranship and grain 
storage building ; reconstruction and setting back of the 
railway sidings; two new deep-water berths at the oil 
basin of the Royal Edward Dock ; and erection of crane 
machinery and other equipment. 

ENGINEERING BrancH oF R.N.V. SUPPLEMENTARY 
RESERVE.—The Admiralty announces the formation of an 
Engineering Branch of the R.N.V. Supplementary Reserve 
to provide for the increase in the Royal Navy’s need for 
engineer officers on the outbreak of war. Those joining 
the reserve will not be required to do any naval training 
in time of peace. They are required only to undertake to 
come up for service in time of war or emergency, when 
they will be given commissions in the R.N.V.R., and 
employed in the Navy in the capacities for which they 
are qualified and have volunteered. 

RESERVE oF TONNAGE.—Replying to a question in the 
House of Commons, the President of the Board of Trade 
said that a considerable number of ships had been offered 
for the reserve of merchant ships, and these offers are now 
being considered by the Advisory Committee. The 
Merchant Ship Advisory Committee, under the chairman- 
ship of Sir David J. Owen, is as follows :—Mr. C. C. Arnell, 
Mr. G. W. C. Davis, Mr. G. Tristram Edwards, Mr. W. 
Graham, Mr. F. A. Griffiths, Captain M. J. Mansergh, and 
Sir John Niven. In a later statement the President said 
the preparation of the schemes of assistance is nearly com- 
pleted and the Bill will be submitted to Parliament as soon 
as possible. 

Tue Crry or Lonpon Arrport.—-A report on the City 
of London airport at Fairlop, presented to the Common 
Council, shows that the originally contemplated expen- 
diture of £600,000 will be increased by an additional 
£500,000. Most of this increase is a result of the necessity 
for providing concrete runways, up to 2000 yards in length, 
to cope with the size and weight of the later types of 
aircraft. This decision to develop the airport on “‘super- 
standard” lines completes the arrangements of the 
Government for providing London with airports. London 
will ultimately have two aerodromes of standard dimen- 
sions at Croydon and Lullingstone and two of “super 
standard” dimensions at Heston and Fairlop. 


Tue Trans-Canapa Arr SERvicE.—A recent issue of 
the Canadian Geographical Journal contains an interesting 
description of the new Trans-Canada Airway, inaugurated 
on April Ist in anticipation of the coming into effect this 
year of the Transatlantic Air Service. Excluding the three 
hours’ difference in time, it is now possible to fly the 2400 
miles from Montreal to Vancouver in less than fifteen 
hours. From Vancouver to Toronto, Montreal and 
Moncton (New Brunswick) the Trans-Canada Airway 
extends to a distance of 3314 miles, with a subsidiary 
section north from Lethbridge to Calgary and Edmonton. 
Eight public airports, eleven municipal airports and 
seventy-nine intermediate aerodromes have been estab- 
lished across the Dominion at approximately 35-mile 
intervals. Some thirty-five radio range stations have also 
been installed. The article contains data relative to the 
traffic already carried on the Trans-Canada Airway and 
by the forty commercial air transport companies and 
provincial Government organisations which are now 
operating. 
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THE I.M.E.A. CONVENTION 


SELDOM have we listened to such an interesting 
and useful Presidential Address as that delivered 
by Mr. H. C. Lamb at the I.M.E.A. Convention 
held last week at Harrogate. Electricity supply, to 
which he naturally devoted his attention, is not a 
subject that readily lends itself to originality. 
Many engineers have dealt with it from all sorts 
of angles, and it is not easy nowadays to cover 
unexplored fields. Nevertheless, Mr. Lamb suc- 
ceeded in delivering an admirable, but not by any 
means uncontroversial discourse, which everyone 
seemed to appreciate. Discussion was not, of course, 
permitted. Had it been, the interchange of ideas 
might easily have proved more valuable than 
that which results from many of the highly 
specialised papers read before various engineering 
institutions. Electrical and gas engineers alike 
might, if the contribution had been a paper 
instead of a Presidential Address, have found 
scope for their oratorica! abilities. That the latter 
have not all grasped the fact that the diversity of 
demands is of great advantage to the electricity 
supply industry Mr. Lamb endeavoured to show by 
quoting a statement of the President of the National 
Gas Council, made in an address delivered at 
Manchester. That statement was to the effect that 
to meet the Sunday cooking load of the London gas 
companies the electricity people would require 
twenty power stations corresponding in size to 
that of the London Power Company’s station at 
Battersea or two and a-half times the total installed 





capacity of the generating stations serving the 
metropolitan area. But, according to Mr. Lamb, 
during the past winter the week-day maximum 
demand on the whole of the power stations serving 
Greater London exceeded the Sunday mid-day 
load by 860,000 kW. Hence, allowing for the 
diversity in cooking time, the present plant 
capacity available on Sunday mornings is sufficient 
to supply the demand of one million and ten 
thousand additional electric cookers, which would 
bring the total number of electric cookers con- 
nected up to one million three hundred and eighty 
thousand. If the two million homes in Greater 
London adopted electric cooking the present plant 
capacity would have to be increased, not by five 
million kilowatts as stated by the President of the 
National Gas Council, but only by five hundred and 
twenty-seven thousand kilowatts. At a subse- 
quent meeting, however, at which a paper was 
presented on “‘ Some Practical Aspects of Electrical 
Development and Distribution,’ by Messrs. P. J. 
Robinson and E. L. Morland, a delegate wanted 
to know what electrical engineers proposed to do 
when the working man could afford a dinner every 
day of the week instead of Sunday alone! The 
Convention was not devoid of humour, especially 
when the Mayor of Harrogate, instead of bestow- 
ing the customary praise on the assembly, told 
engineers that they were not such important 
people as they imagined, as electricity was 
everywhere and they ought to be able to harness 
it without all the paraphernalia they employed. 
Dealing with the “‘grid,’’ Mr. Lamb explained that 
the Weir Committee had underestimated the total 
capital cost and that of frequency standardisation, 
and for obvious reasons the Committee’s estimate 
for annual expenses of the grid per unit of output 
was also insufficient. On the other hand, the esti- 
mate for the consumption of electricity had proved 
to be remarkably accurate. Whilst paying tribute 
to the Central Electricity Board for the part it 
has played in stimulating the progress of the 
industry, he drew attention, as others have done, 
to the fact that the more efficient a generating 
station is the more it is used by the Board to feed 
the common pool. For their services to the scheme 
the selected station owners received no recom- 
pense, and it was scarcely surprising that this 
purely altruistic part is accepted with a complete 
absence of enthusiasm. Here again, had Mr. Lamb 
been reading a paper instead of delivering a 
Presidential Address, a lively discussion might 
have ensued, for both selected station owners and 
those taking bulk supplies are not satisfied with 
existing arrangements. The maximum demand 
charge on the occurrence of a cold snap is an item 
with which many are displeased, although the 
Board maintains that it is fair and just. But 
while the President’s references to the grid were 
not devoid of adverse criticism, they were not 
lacking in praise. It was generally admitted, he 
said, that the scheme of interconnection was sound 
in principle, had been well carried out, and had 
made possible.further economies in generation by 
taking advantage of the base system. Distri- 
bution, which, owing to the prospect of an early 
Bill, was well to the fore at the previous Con- 
vention, again received attention both in the 
Presidential Address and in the paper read by 
Messrs. Robinson and Morland. The Association’s 
attention to the reorganisation of distribution 
began in 1931, when a paper on “The Future 
Development of Electricity Distribution in Great 
Britain ’” was presented by Mr. A. Nichols Moore, 
who advocated National Distribution Boards. 
Since that time the subject has been widely dis- 
cussed, especially since the advent of the McGowan 
Report and the White Paper. The proposal to 
reduce the present number of undertakings, where 
the substitution is appropriate, by more economic 
units has caused considerable alarm. In the 
opinion of Mr. Lamb, and, it seems, many others, 
there is small prospect of a big scheme in the near 
future. But, as Mr. F. W. Purse pointed out in 
the discussion on Messrs. Robinson and Morland’s 
paper, it must not be supposed that the matter has 
been indefinitely shelved. It has merely been put 
aside for the time being as the result of the inter- 
national situation. Proposing the toast of “ The 
I.M.E.A.” at the banquet held at Torquay last 
year, Dr. Burgin assured those present that the 





Government adhered to its intention to legislate 
for the supply side of the electrical industry at the 
earliest possible date. 

An important matter to be considered in con- 
nection with this reorganisation is that of stan- 
dardisation, both of voltage and system. While 
improvements in the internal organisation of the 
supply industry should assist standardisation, they 
will not necessarily themselves achieve a complete 
or speedy solution of the problem. For that some 
parallel action is required. The Electricity Com- 
missioners have promised to continue to do every- . 
thing they can to encourage and facilitate the 
change over from D.C. to A.C. Much has already 
been done, but the task is far from complete. Few 
engineers disagree that it is also desirable to reduce 
the multiplicity of voltages in use in the low-tension 
networks. In the Presidential Address and in the 
paper to which we have alluded the importance of 
the two forms of standardisation were stressed, 
but in discussing the paper Mr. Purse doubted 
whether a change from D.C. to A.C. or from one 
voltage to another was always expedient. He had 
yet to see a balance sheet which justified it. 
Whenever it was advantageous it should be done, 
but he was definitely opposed to an enforced change 
over. Manufacturers would still have to make 
non-standard apparatus for private plant and for 
export. To what extent these views prevail 
throughout the industry we do not know. It may be 
that, in common with others in this country, Mr. 
Purse is opposed to compulsion in any shape or 
form. The fact remains, however, that many 
prominent engineers, including Mr. Lamb and Mr. 
Robinson, have found that, apart from other con- 
siderations, standardisation, particularly in the 
case of a change from D.C. to A.C., is in the long 
run beneficial to the undertaking. That it is 
desirable from the consumer’s point of view as a 
whole is obvious, for nothing is more annoying for 
a householder to find, on changing his place of 
residence, that his apparatus has become obsolete. 
During the last eleven years 58,000 consumers in 
Manchester have been changed from non-standard 
pressure to 230 volts, whilst the system of supply 
to 43,000 consumers has been changed from D.C. 
to A.C., which is, of course, more economical. Inan 
industry so wide as that which deals with elec- 
tricity supply complete unanimity can scarcely 
be expected. But while the innumerable problems 
that present themselves in connection with genera- 
tion and distribution are beyond the satisfactory 
solution of any one man, the views expressed by 
those who have climbed the ladder to the position 
of President of the I.M.E.A. are, to say the least, 
worthy of serious consideration. 


Aircraft Stresses During Flight 


THE carrying out of rapid manceuvre may bring 
very high stresses on aircraft structures ; higher, 
in fact, than those due to any other cause except 
the fortunately rare event of being obliged to fly 
at high speed through excessively turbulent air. 
It is much easier to calculate the amount of the 
former stress than the latter. Manceuvre is imposed 
by the will of the pilot, and we know much about 
the various forms it may take. But atmospheric 
structure is a complex affair and most of the know- 
ledge one would like to have about it has yet to be 
acquired. At the recent Wilbur Wright Lecture 
—abstracted on page 743 of the present issue— 
delivered before the Royal Aeronautical Society 
by Dr. Lewis, the Director of Research to the 
American National Advisory Committee for Aero- 
nautics, a description was given of the new “ gust 
tunnel” lately built at the Langley Field. 
Laboratories in order to test experimentally 
the accuracy of calculated stresses under gust 
conditions. In this tunnel a model glider 
true to scale, to density, and to moments of 
inertia, is catapulted into flight and is made to 
cross a vertical jet of air which has a known velocity 
pattern. This jet can be made to represent a sharp- 
edged gust or one having a gradual growth of 
velocity as the aircraft enters it. In either case the 
subsequent path of the aircraft is photographically 
revealed and these records with that of the little 
accelerometer it carries can be studied at leisure. 
These show the stress produced by flying through 
the gust. Gusts of 30ft. per second are fairly 
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common in the atmosphere. Figures of 40ft. or 
even 50ft. are not unknown ; and still higher values 
probably await the intrepid experimenter who cares 
to fly repeatedly in stormy cumulus clouds. If the 
pilot in these latter conditions should lose his sense 
of direction, he is exceedingly likely to perform 
unintentional manceuvres, leading to stresses 
which add to those imposed by the gusty air and 
which may combine to reach a dangerous level. 
It is not without good cause that pilots seek to 
avoid such conditions, although in time of war 
blind flying into any sort of cloud may become 
necessary. 

It so happens that the stresses due to manceuvre 
and to gust are both alike dependent upon the 
flying speed, and as speeds rise so will stresses 
increase unless human control limits the nature of 
the manceuvre or succeeds in avoiding the gusty 
air. Another way of meeting the situation would, 
of course, be to make the aircraft structure much 
stronger. Normally, it may be strong enough to 
withstand a load perpendicular to the wings 
equal to, say, ten times the weight of the aircraft, 
but were it required greatly to increase this figure, 
the structure weight would rise in proportion, 
unless the exceptional circumstances drove the 
harassed constructor into the discovery of some 
novel variation in design, such as would give a much 
higher strength-to-weight ratio. To speak of increas- 
ing load factors in this way may sound arbitrary, 
but the air speeds which are liable to give rise to 
these loads have themselves doubled in recent 
years, and in many cases have even more than 
doubled. In the Great War few aircraft flew 
faster than 100 miles an hour. In another war 
few aircraft, it may be, will fly slower than 300. 
Speeds for many of the present-day machines 
under “maximum range conditions” were dis- 
closed at the recent demonstration to Members of 
Parliament at Northolt. Typical fighters were the 
Gloster “ Gladiators ” at 255 m.p.h., the Hawker 
“ Hurricane’ at 320 or more, and the Super- 





marine “ Spitfire” at 346. The bombers were not 
far behind; for instance, the Fairey “ Battle” 
at 257 and the Handley-Page ‘‘ Hampden” at 
265, to quote no others. The stresses due to a 
quick turn in a horizontal plane or a rapid pull out 
from a dive in a vertical plane or any other such 
manceuvre are measured by the resulting accele- 
ration at right angles to the flight path. This accele- 
ration is equal to the product of the linear by the 
angular velocity. If there be a limit to the accele- 
ration which any aeroplane and its human crew 
can stand—as there certainly is—then once the 
air speed is doubled, the angular speed must needs 
be halved, and the time taken to change course, 
through, say, a right angle, itself be doubled. This 
is one of the disadvantages of flying very fast, and 
it follows that a wide range of speed capacity is of 
great advantage to the pilot. High speed can be 
used when in pursuit and a lower speed if close 
manceuvring power is required, as in the Spanish 
fighting it not infrequently was, if the accounts are 
to be trusted. 

How is this wide speed range to be obtained ? 
The higher limit is attained by the combination of 
low drag and great engine power, but the low speed 
calls for a very high lift coefficient, and this it is 
difficult to provide by what may be termed straight 
aerofoil design. Despite the news of the discovery 
of aerofoils of unusually low drag coefficients in 
America, it seems very unlikely that any aerofoil 
shape will be found which will give lift coefficients 
high enough to meet the low-speed flying require- 
ment. The addition of slots, flaps, and other 
excrescences seems inevitable, unless some ingeni- 
ous inventor will show us how to get the desired 
range of performance with the cleanliness of form 
to which we have now grown accustomed, and 
which is necessary for high speed. Any inventor 
who rises to this great occasion will improve not 
merely the manceuvring capacity, but also confer 
the much-desired boon of a lowering of present-day 


landing speeds. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





STEAM PLOUGHS AND THE AGRICULTURAL 
EMERGENCY 


Str,—The motto ‘ God Speed the Plough ” 
was always well to the fore at all ‘“ horkeys ” 
and similar agricultural beanfeasts up to the 


end of the last century, and, fortunately per- 
haps for the country, it is once again acquiring 
significance in connection with the Govern- 
ment’s recent proposals towards increasing the 
acreage under arable cultivation. The Minister of 
Agriculture’s scheme is, in short, the payment of a 
subsidy of £2 per acre for all land ploughed up by 
next autumn that hitherto has been ‘down to 
grass ’’ for a period of not less than seven years ; it 
is to be hoped that the definition of ‘down to 
grass ”’ will be sufficiently liberal as to include derelict 
land that has through the effluxion of time acquired a 
green, but agriculturally valueless, growth upon it 
generally referred to by the farmer as “ rubbish.” 
The acreage that the Government expects to be pulled 
up under this scheme is stated to be 250,000; an 
over-optimistic estimate, in my opinion. The facts 
are that the privately owned ploughing, &c., 
machinery, usually standard internal combustion- 
engined tractors with implements to suit, is already 
pretty well engaged about the farm as it is, and if the 
season be unfavourable the farmer on the heavier 
lands will at times be unable to finish his ordinary 
after-harvest ploughing with it before the advent of 
the regular wet weather of early winter renders work 
on the land impossible. Recourse will therefore have 
to be made to either purchases by the farmer of more 
tractors and their gear or to the steam ploughing and 
cultivating tackle contractors, of whom there are a 
number dotted about the country ; but the awkward 
fact about these people is that, while in 1918 they 
managed to deal with 1,555,400 acres with 600 sets 
of steam plant, to-day, owing to the increasing use of 
privately owned tractors, coupled with bad conditions 
of agriculture, only 125 sets are reported as 
available for hire. It should be borne in mind that 


much of the land to be reclaimed, at all events of the 





heavier variety, is in such a condition that it can only 
be dealt with by the massive units of the steam plant, 
the average tractor and its implements being much too 
light for the work demanded, which covers such pro- 
cesses as ‘* mole ”’ or “‘ torpedo ” draining, i.e., forming 
an earth drain by dragging a torpedo-shaped mole 
attached to the end of a vertical bar through the 
ground about 2ft. to 3ft. below the surface, and 
“‘ cultivating ’’ or pulling the ground up in chunks 
to a depth of 12in. to 18in. by means of massive 
harrows mounted on a wheeled frame in order to 
aerate the ground and to kill off the rubbish by 
exposing its roots to the action of the sun. 

In addition to its value to restoring internal trade, 
the ploughing subsidy must be considered as an 
important part of the present anti-war organisation. 
It is usually agreed that modern warfare will take 
the form of an immediate endeavour to panic the 
enemy into early surrender by means of intensive 
aerial bombardments; this, as regards our own 
country, will fail, as it has elsewhere, and the second 
stage will be entered upon, that of attrition on the 
military fronts accompanied by attempts at starving 
the other side out, which in our case means submarine 
and other attacks on shipping conveying our food and 
liquid fuel supplies, the latter being almost as 
important as the former. Under these conditions 
the farmer will be called upon still further to increase 
his output, but will simultaneously be impeded by 
the scarcity of the necessary fuel unless considerable 
forethought be exercised. Horse ploughing can be 
ruled out at once ; it is too slow as well as too expen- 
sive in man power. A man and a pair of horses will 
plough about an acre for a day’s work and at the end 
both man and beasts will be tired out ; an average 
set of steam tackle utilising a six to seven breast 
plough and employing four skilled men will cover 
about 20 acres per diem by working late. Moreover, 
the horse requires an appreciable acreage for its 
sustenance, which under war conditions can ill be 
afforded. Steam plant ought therefore to be encour- 
aged by all possible means ; it burns home-produced 
fuel and is admittedly the best medium for the 





heavier operations on the land; in fact, as already 
suggested, it is in many cases the only possible 
method. There are about the country numbers of 
these special steam engines that have been discarded 
on account of requiring heavy repairs such as re- 
tubing, new fire-boxes, or boilers, the state and 
prospect of trade discouraging any expenditure on, 
them ; a note might, however, be made of these and 
Government assistance given where possible towards 
bringing them back to and keeping them fit for service 
in a national emergency. Bis dat, qui cito dat; the 
ploughing season is upon us and without the most 
accommodating weather backed by superlative efforts 
nothing approaching the Minister’s estimates seems 
in any way possible. J. G. B. Sams. 
London, June 10th. 


INDUSTRIAL MANAGEMENT 100 YEARS AGO 


Str,—The historical article on the above subject 
in your issue of June 9th is extremely interesting and 
suggestive. Probably there are few living engineers 
who have read Charles Babbage’s notable treatise 
entitled ‘‘The Economy of Machinery and Manu- 
factures,”’ or, indeed, ever heard of Babbage, save 
as a former Professor of Mathematics at Cambridge. 
Yet he was undoubtedly a highly skilled mechanician 
and a brilliant inventor, as revealed by his wonderful 
calculating machine. 

Although continuous assembly conveyors were 
certainly unknown a century ago and did not appear 
until the time of Henry Ford, it is clear from Babbage’s 
old book that the advantages of the division of labour 
and quantity production have long been known, if 
not fully appreciated. 

In my student days I made a careful study of the 
book in question, to which you have referred at some 
length. Just forty years ago I wrote a little pamphlet 
about Babbage in relation to invention, a copy of 
which I have the pleasure to enclose. . 

W. H. ATHERTON. 

Ewart Chainbelt Company, Ltd., 

Derby, England, : 
June 12th. 


STEAM POWER IN THE AIR 


Str,—I have read with interest your reference to 
German work on the possible future development of 
steam turbine plant for aircraft in this week’s issue. 
One argument in favour of steam, namely the ability 
to apply greater horse-power per shaft, is, however, 
of doubtful validity, since I am of the opinion that 
airscrew design considerations, particularly with the 
present heavy type of variable-pitch screw, set a 
limit to the desirable increase of power per shaft. In 
so far as greater power is desirable, without increase 
in the number of cylinders, it would seem more reason- 
able to concentrate on the development of the com- 
pression ignition engine, with its greater optimum 
output per cylinder, as compared with the petrol 
engine, in view of the success already achieved. 

J. Locokwoop Tay Lor. 

Hampstead, N.W.3, 

June 12th. 


CLOCKS AT THE ZURICH EXHIBITION 
Srr,—In the May 26th edition of your publication 
you remark with reference to the exhibition of 
watches at Ziirich: ‘‘...it was remarkable to find 
that hardly one timepiece in the Uhrhalle was showing 
the correct time!” In explanation we desire to say 
that, out of the 1300 watches on exhibition, only 
seventeen are wound up every day, and these seven- 
teen watches show the correct time. It would be 
materially impossible to wind up every day all of the 
exhibited watches and, moreover, it would serve no 
practical purpose. 
CHAMBRE SUISSE DE L’HORLOGERIE, 
A. Ralsav, 
Le Président ; 
A. AmEz-DrRoz, 
Le Secrétaire Générale. 
La Chaux-de-Fonds, June 10th. 


ROTARY ENGINES AND PUMPS 


Str,—The mention of Mr. Tower’s globular engine 
in your issue of June 9th calls to mind the fact that 
one of these spherical steam engines was in daily 
use for many years until ten or twelve years ago at 
Portsmouth Dockyard, operating the carriage on the 
experimental tank at Haslar, towing the ship models. 

It was superseded by an electric motor, I believe, 
and relegated to a museum, but full details of its con- 
struction can be found in the “‘ Proceedings ”’ of the 
Institution of Mechanical Engineers. Some of Mr. 
Tower’s contemporaries are still alive. 

Joun H. Frercuson. 


Birmingham, June 13th. 
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Modern Research in the Problems of Flight’ 


By GEORGE W. LEWIS.+ 


INTRODUCTION 


HE title—‘* Some Modern Methods of Research in 

the Problems of Flight ’’—is, I confess, somewhat 
ambiguous. At the time it was selected, some months 
ago, several investigations then in progress gave 
- promise of results sufficiently interesting to be 
included. As is frequently the case in research, 
investigations that at one time appear to be drawing 
to a conclusion later open up fields for even more 
extensive research, and the ultimate goal appears as 
remote as ever. In consequence, I am now hesitant 
to dignify the equipment and methods to be described 
with the broad adjective ‘‘ modern ”’ in any conclusive 
sense. What is modern to-day will be obsolescent 
to-morrow ; yet it is perhaps instructive as a guide 
for the future to consider those things which were 
modern or novel in the past. 

Through personal relationships with Orville Wright 
and through investigations of the early history of 
aviation it has been my privilege to attempt some 
estimate of the outstanding qualities and contri- 
butions of the Wright brothers (reference 1). In their 
day the accomplishment not only of flying the first 
successful power-driven aircraft, but of constructing 
the research equipment to provide design data and of 
constructing both aeroplane and engine themselves 
was indeed remarkable. The methods and results 
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needs of aeroplane design by the construction of wind 
tunnels having special characteristics. As a few 
examples of this policy the following equipment at 
Langley Field may be mentioned :—The variable- 
density wind tunnel for aerofoil research at high 
Reynolds number, the 20ft. propeller research tunnel, 
the full-scale tunnel, and the high-speed jet tunnels 
for aerofoil research under propeller operating con- 
ditions. Since these tunnels and the results of their 
work are well known in aerodynamic circles, I shall 
pass over them with little further comment. 

More recently, anticipation of further increases in 
aeroplane performance led to the construction of the 
Committee’s 8ft., 500 m.p.h. wind tunnel. The results 
of investigations in this tunnel have proved effective 
in providing design information for the development 
of high-speed aeroplanes. It may be said that the 
design of new wind tunnels of such types as this is 
predicated almost entirely on present and future 
problems that are apparent when a survey is made of 
the performance characteristics that represent reason- 
able engineering possibilities for future military and 
commercial aircraft. 

Realisation of the anticipated advances in aircraft 
development as to size, as well as speed, has made it 
necessary to augment fundamental or basic research 
with applied“ research on special models. Such 
models having spans up to 40ft. are now investigated 








Fic. 1--The N.. 
deserve the term ‘‘ modern ”’ in the highest sense, in 
that they were far in advance of the contemporary 
art, and served as the basis. for unprecedented 
practical applications. 

Dr. Lewis here gives a description, taken from the 
original documents, of the aerodynamic experiments 
made in their small wind tunnel by the Wright 
brothers. It was shown that, not only was the wind 
tunnel provided with suitable balances for measuring 
the air forces, but that the aerofoils tested were 
arranged as a graded family in order that the most 
promising members of it might be revealed... This 
experimentation was truly scientific in character and 
it laid the bases for what has followed since, largely 
with financial aid from the American Government and 
with the co-operation of the universities. Following 
the establishment of large Government laboratories, 
scarcely a year, Dr. Lewis said, has elapsed in which 
new contributions to wind tunnel design have failed 
to appear. The general trend of improvement has 
been in increased size of the wind tunnel to permit the 
use of larger models, increased speed of the air stream 
to keep up with the increase in performance of the 
aeroplane, and provision for investigations at larger 
Reynolds number by the use of high-density air. The 
improved design of wind tunnels has been dictated 
largely by the necessity to solve the problems that 
arise in aeroplane design. With designers’ vision 
frequently reaching far in advance of contempor- 
aneous development, it has been necessary to improve 
the wind tunnels year by year so that data obtained 
from model tests could be applied directly in the 
design of new types of larger and faster aeroplanes. 

Since the days of its early growth the National 
Advisory Committee for Aeronautics has endeavoured 
to emphasise this aspect of aeronautical research, and 
has therefore followed the policy not only of under- 
taking theoretical analyses of aeronautical problems, 
but in so far as possible of anticipating the future 





* The Royal Aeronautical Society.—The 1939 (27th) Wilbur 
Wright Memorial Lecture, abridged. 

{ Director of Aeronautical Research, National Advisory 
vy ittee for Aer tics, U.S.A. 
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19ft. Pressure Tunnel 

in the full-scale wind tunnel. The models themselves 
are complete with control systems and power plants. 
The careful investigation of highly refined models is 
well repaid when they represent large aeroplanes such 
as have recently been built or contemplated. 

The Committee’s most recent efforts in continuation 
of this policy are exemplified in the new 19ft. pressure 
tunnel, which is shown in Fig. 1. This tunnel, designed 
in 1937, is now being placed in operation. Having a 
throat diameter of 19ft., it can accommodate large- 
scale models to be tested at pressures from sub- 
atmospheric up to several atmospheres, and at air 
speeds in excess of 250 m.p.h. It is planned to use 
this tunnel in extending the types of investigation 
that have been carried on in the propeller research 
tunnel and in the full-scale tunnel. 

A marked trend during the past few years has been 
toward the use of dynamic models for investigation of 
the stability and control characteristics of aero- 
planes. The initiation of this useful method we owe 
to the Aeronautical Research Committee in their 
laboratories at Farnborough, where the original free- 
spinning wind tunnel was developed. Others have 
followed, and at present every major aeronautical 
research laboratory has included a free-spinning 
wind tunnel as part of its equipment. 

Another trend in certain classes of wind tunnels has 
been a departure from the direct measurement of 
forces and moments on an aeroplane model toward 
the more fundamental research that can now be 
applied by valid theoretical methods to the prediction 
of aerodynamic characteristics. This trend, associated 
here with the work of Professor B. M. Jones, as well 
as with that of Dryden and Jacobs in the United 
States, has been directed toward the use of carefully 
controlled experimental conditions, approximating 
as closely as possible the conditions encountered by 
aeroplanes in flight. 


Low TURBULENCE WIND TUNNEL 


The first, and probably most important, aero- 
dynamic problem faced by the aeroplane designer is 
that of the speed, range, and efficiency of the aero- 


plane. These factors all may be considered under the 
broad field of aerodynamic efficiency and the main 
object in this field may be stated very simply: it is 
the reduction of drag. 

Mainly investigations in aerodynamic laboratories 
have centred around the characteristics of the wing, 
even as did those of the Wright brothers, because it 
is simple and represents many of the fundamental 
problems of aerodynamics. The classical theory of 
wings of finite span further simplified the problem 
so that the principal effort could be devoted to investi- 
gation of the characteristics of aerofoil sections. 

Turbulence and velocity fluctuation in the air 
stream of wind tunnels have long been a matter of 
concern in the broad field of fluid mechanics as well 
as in aerofoil research proper. For the interpretation 
of wind tunnel results to conditions existing in the 
free atmosphere a helpful simplification resulted from 
the concept that turbulence in the atmosphere is of 
such a nature that its effect on the transition from 
laminar to turbulent flow in the boundary layer of an 
aeroplane wing may often vanish under free flight 
conditions. Data tending to confirm the validity of 
this concept were obtained independently in Germany 
and in the United States about four years ago. 
Although it may not be strictly the case under all 
conditions, the effective non-turbulence of free air 
provides a useful criterion and reference standard of 
wind tunnel design ; that the condition of vanishing 
effect of wind tunnel turbulence on the transition from 
laminar to turbulent flow in the boundary layer be 
sought. 

The point might be of academic interest only were 
it not that a number of recent investigations from 
various sources have given some indication of the 
possibility of more extensive laminar boundary layers 
and consequent lower drags than have previously 
been available with the aerofoil sections commonly 
employed in aeroplane design. Tests in the N.A.C.A. 
smoke tunnel, as well as G. I. Taylor’s theoretical 
investigations, suggested the possibility that in the 
low turbulence conditions encountered in flight 





Fic. 2—Test Section of N.A.C.A. Low Turbulence Tunnel 


transition on an aerofoil might tend to remain at a 
constant position with increasing Reynolds number 
rather than to move forward as indicated in turbulent 
wind tunnels (reference 8). The consequences as to 
aeroplane performance appeared so important that 
the possibilities could not be overlooked and active 
design. of a low turbulence wind tunnel was initiated 
in the spring of 1937. 

This tunnel, designed in accordance with Jacobs’ 
suggestions for achieving low air stream turbulence, 
was completed in the spring of 1938. Since that date 
our laboratory staff has been actively engaged in 
investigating the entire problem of transition in 
relation to aerofoils under the low turbulence con- 
ditions attained. In accordance with the usual 
policy, the aspects of the problem that appeared to 
have direct relation to practical application were 
emphasised. The attempt was made, however, to 
simplify the investigation sufficiently so that it 
became essentially fundamental in character without 
losing sight of the practical objective. The foregoing 
considerations led to the design selected for the 
present low turbulence wind tunnel, which is in many 
respects the most highly specialised aerofoil research 
equipment yet constructed by the National Advisory 
Committee for Aeronautics. 

The test section (Fig. 2) is 3ft. by 74ft. and is 
arranged for the testing of large models of several 
feet chord and only 3ft. span in essentially two- 
dimensional flow. 

The most difficult problem was to reduce the turbu- 
lence to the desired level. The usual methods of 
measurement were not sufficiently sensitive. Direct 
comparisons of the transition effects on aerofoils, 
as observed in flight, in the new tunnel, and in other 
tunnels, were therefore made. These comparisons 
indicated that the turbulence of the new tunnel in 
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so far as its effect on transition is concerned was 
well below the level of other N.A.C.A. wind tunnels, 
and in most cases below the level inferred from flight 
tests. 

For example, values of the critical Reynolds 
number for transition have been found that exceed 
6,500,000 when interpreted in terms of the equivalent 
fiat plate Reynolds number used by B. M. Jones. 
The maximum values of the equivalent flat plate 
Reynolds number reported previously were those 
given by Jones as approaching 5,000,000. Com- 
parisons made to date suggest that the transition 
was hastened in flight by other disturbing effects. 
In the tunnel, disturbances such as surface roughness 
and vibration were carefully avoided. Nevertheless, 
it still does not appear probable that the turbulence 
has been reduced to the effective zero level, but the 
level does appear sufficiently low to justify certain 
conclusions based on the investigations in this tunnel 
pending further research in flight. 

In many ways the preliminary results of these 
investigations have proved illuminating. Under 
conditions of vanishing turbulence it appears that 
transition may be of a different character than in the 
usual tunnel. The laminar boundary layers ahead of 
transition often follow accurately the laminar 
boundary layer theory and appear to be free or nearly 
free from unsteadiness or fluctuations of the type 
observed by Dryden. Thus the skin friction drag 
produced by these laminar layers at the comparatively 
large Reynolds numbers attainable is no greater than 
that predicted by the laminar boundary layer theory. 
Aerofoils theoretically designed to take advantage of 
true low drag laminar boundary layers over a major 
portion of their surfaces showed spectacular results 
from the standpoint of drag reduction when tested 
under suitable conditions in the two-dimensional 
flow tunnel. 

These statements may best be illustrated by the 
photographs in Fig. 3, showing a bank of manometer 





accelerations experienced by aeroplanes flying through 
them was reviewed in 1930. As a result of this survey 
it seemed desirable to obtain extensive acceleration 
data under actual operating conditions in order that 
a sound basis for the establishment of gust load 
criteria might be provided. It was further apparent 
that air speed measurements should be made simul- 
taneously with the acceleration measurements in 
order that the results might be reduced to a reasonably 
rational common denominator, viz., an “ effective ”’ 
gust velocity. Since the co-operation of airline 
operators was desired, it was necessary to devise an 
instrumentation so simple and reliable that there could 
be no reasonable objection to installations on transport 
aircraft. For this and other practical reasons, an 
instrument, now known as the N.A.C.A. V-G recorder, 
was designed. This instrument combines an accelero- 
meter element and an air speed element in such a way 
that the stylus plots simultaneous values of the two 
quantities on a smoked glass plate during any desired 
period of operation. As there is no time scale, the 
instrument does not require electrical connections or 
clockwork, and it therefore requires no attention in 
service other than routine examination at reasonably 
long intervals. 

This type of instrument has made possible, with 
very few units, the collection of the desired extensive 
data. There have been accumulated on commercial 
transport aeroplanes up to March 20th, 1939, 67,300 
aeroplane hours of flying time, representing ‘approxi- 
mately 10 million miles under widely varied con- 
ditions of topography, weather, &c. Fig. 4 illustrates 
the results thus far obtained in this phase of the 
investigation. With the records, it hag been possible 
to ascertain that the probable maximum effective 
gust velocity (based on the sharp edge gust hypo- 
thesis) is about 30ft. per second for an aeroplane 
having the characteristics of the Boeing 247, and this 
value is currently used as a basis for determination of 
gust load factors in the United States. There have 























N.A.C.A, 0012 Aerofoil, Zero Lift 
FIG. 3—Comparison of Wake Behind Aerofoils. 


tubes so connected to a wake survey apparatus as to 
measure the total head defect behind an aerofoil 
mounted in the low turbulence tunnel. The diagram 
on the left shows the wake behind a smooth polished 
model of an N.A.C.A. 0012 aerofoil at zero lift. The 
diagram on the right is that for one of the new aero- 
foils, in this case at a lift coefficient of 0-2. In other 
respects the test conditions are identical, the Reynolds 
number being approximately 5,000,000. 

It is evident from these diagrams that in the lower 
Reynolds number range the new aerofoils yield drag 
coefficients of a different order from those heretofore 
obtained. Work now in progress includes attempts 
to extend the laminar boundary layers to still higher 
values of the Reynolds number as well as other 
phases of the subject. Unfortunately, I am not in a 
position to report further details of these investiga- 
tions at the present time, but have tried here to 
indicate the nature of our efforts to further present 
knowledge of the transition from laminar to turbulent 
flow in the boundary layer. Our studies are now 
directed toward the actual mechanism of transition 
under the simplified conditions which appear sus- 
ceptible of almost complete experimental control. 

THE Gust TUNNEL 

To state, then, the problem of aerodynamic loads, 
it has been evident for many years that atmospheric 
gusts give rise to loads of considerable magnitude on 
aeroplane structures. With the continuing increases 
in the size and speed of transport and bombing types 
it has become increasingly apparent that these gust 
loads constitute the most important conditions for 
which the structure should be designed, because 
(1) the relative structural weight tends to increase 
with increasing size, making it necessary to reduce the 
design loads of large aeroplanes to a minimum ; 
(2) increased size is, in general, accompanied by suffi- 
ciently increased wing loading to result in greater 
gust loads because of the reduced alleviation caused 
by the motion of the aeroplane with the gust ; (3) the 
gust loads increase directly with the speed of flight. 

In anticipation of the coming importance of the 
problem of gust loads the available data on the struc- 
ture and intensity of atmospheric gusts and on the 





Laminar Flow Aerofoil, Cy,=0-2 


Aerofoil Chord, 5ft. Reynolds Number, 5,350,000 


been two or three exceptional cases, of course, in 
which the effective gust velocities considerably 
exceed this value, but consideration of the cireum- 
stances indicates that these cases could and should 
have been avoided and that they should not therefore 
be taken as design criteria. 

Another useful service rendered by the V-G 
recorder has been to provide after the event a record 
of some of the circumstances attendant to accidents. 
One such case may merit description. In the course of 
military manceuvres a large aeroplane inadvertently 
fell out of control and in the resulting dive the pilot 
was forced to make a rather abrupt recovery. 
Although no damage to the aeroplane was noted at 
the time, on its return to its base both wings were 
found to be buckled to the point of yielding of the 
material. The presence of a V-G recorder in this 
aeroplane showed that the acceleration sustained 
exceeded by approximately 0-1 g. the design load 
factor for yielding of the wing material. In this case 
the V-G recorder provided a structural test in flight, 
gratifying as it was unexpected, of the validity of 
stress analysis methods employed in the design of 
large aircraft. 

The structural problems raised by the existence of 
atmospheric turbulence and thermal currents, through 
which all aeroplanes must fly, have required the 
development. of research methods and apparatus 
suited to the attainment of practical solutions. 
Although there exists a partially developed theoretical 
background which has greatly assisted our under- 
standing of some of these problems, many of the 
questions are essentially quantitative in character, 
and to answer them requires a more or less direct 
experimental approach. The whole subject may be 
summed up in three questions :— 

(a) What is the nature or structure of atmo- 
spheric gusts ? 

(b) How do aeroplanes react to gusts of known 
structure ? 

(c) How are the gusts related to the various 
meteorological elements ? 

To assist in answering these questions, an appa- 
ratus, known as the “ gust tunnel ’’ has been developed 





in which it is possible to determine experimentally 
the reaction of suitably scaled dynamic models in 
controlled artificial gusts. As an example of the part 
this apparatus plays in gust research, consider the 
first and third questions, ‘‘ What is the structure of 
atmospheric gusts?” and ‘How are the gusts 
related to the meteorological elements ?”’ 

To find the answers a small aeroplane may be used 
as an instrument with which to measure the structure 
of atmospheric gusts at different altitudes under a 
variety of weather and topographical conditions. 
The aeroplane should be calibrated for this purpose 
—that is, its reaction under different given gust con- 
ditions should be determined so that the results of 
the flight measurements can be properly interpreted. 

Pending a complete answer to the second question, 
viz., the reaction of an aeroplane to given gusts, such 
a calibration is conveniently made by testing a scaled 
dynamic model of the aeroplane in the gust tunnel 
under controlled conditions. In this way, such effects 
as arise from the pitching motion of the aeroplane, 
the biplane arrangement (used in one case), and other 
influences can directly be taken into account. 

Another direct application of gust tunnel data to 
aeroplane design is the determination of load factors 
to be used in the design of new and unconventional 
types. Lacking theoretical methods for reliable cal- 
culations to predict the quantitative effect of several 
important factors in the design, a model of the pro- 
posed aeroplane can be investigated with appropriate 
values of wing loading, speed, and balance under a 
variety of conditions in the gust tunnel. For the 
purpose of selecting the best conditions a model of 
an existing type of aeroplane on which V-G records 
have already been accumulated in flight is first tested 
in the gust tunnel. The results of these preliminary 
tests serve to identify a reasonable range of gust 
conditions that would lead to the accelerations 
observed in flight on the existing type. The data 
obtained for the new design in the identified gusts 
then indicate the loads it may be expected to 
encounter under practical flying conditions. 

The gust tunnel itself consists simply of an expand- 
ing rectangular channel which discharges a current of 
air in an upward direction. The air stream is supplied 
by a large Sirocco blower. The velocity of the jet is 
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controlled through the blower speed, and the velocity 
distribution is controlled by suitable screening in 
the mouth of the tunnel. Jets of almost any desired 
velocity distribution may be created, although atten- 
tion has thus far been directed only to linear velocity 
distributions ranging from the uniform distribution 
with a narrow boundary zone (one-third of the chord 
of the aeroplane model) to linear gradients in which 
full velocity is attained in about 16 chord lengths. 

Auxiliary apparatus includes a _ weight-driven 
catapult for projecting the model into a free glide 
at constant speed, a system of rubber strands and 
burlap screen for catching the model unharmed at 
the end of its flight, a small automatic recording 
accelerometer mounted in the model, and cameras 
for photographing the flight path. 

In operation, the model is projected down a track 
by the catapult. When flying speed is reached, the 
model, which has attained its proper trim attitude, 
takes off. A thrust bar that has been pushing the 
model at its centre of gravity is automatically 
retracted to clear the model. At the same time, tiny 
lamps at the nose and tail of the model are turned on 
and the accelerometer starts to operate. 

The model glides at constant velocity until it 
enters the air jet, from which point it moves in 
accordance with the changing forces imposed upon it. 
The cameras beside the tunnel photograph the paths 
of the lamps at the nose and tail of the model. From 
these photographs the vertical motion of the centre 
of gravity and the pitching motion can be evaluated. 

With further refinement in aeroplane design the 
gust tunnel appears to be a useful tool, not only for 
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achieving a closer approximation in the balance 
between economy and safety, but for continuing 
fundamental investigations on the nature of atmo- 
spheric disturbances. It is evident from the work 
thus far conducted that there is still a broad field of 
research ahead in those subjects. Thus far I believe 
it may be said that the gust tunnel has fully justified 
the effort put forth in its development. 


A FREE-FLIGHT WinD TUNNEL 
Problems of stability and control have long been 
recognised as one of the major factors in the aero- 
dynamic design of an aeroplane affecting safety in 


flight. In this field, in particular, a survey of the 
literature reveals very extensive activity on the part 
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by the use of novel landing techniques and the simpli- 
fication of control co-ordination by the use of “ two 
control operation.” It is believed that marked 
improvements in the safety of private owner aero- 
planes, at least, may result from these steps. Further- 
more, design methods were developed for the longi- 
tudinal as well as the lateral control and stability, 
which if carefully applied provide a straightforward 
method of assuring that no gross instability or lack 
of control in the normal flight range will be encoun- 
tered in a new design of any reasonably conventional 
type. 

Recent design trends have brought the question 
of the detailed stalling characteristics of three- 
dimensional wings more critically to our attention 


.. 


Fic. 5—The N.A.C.A. 5ft. 
of all major aerodynamic laboratories. Yet with the 
development of newer, larger, and faster aeroplanes 
of novel design, both broad and detailed problems 
continue to arise, and the field remains as active as 
ever. 

In the early stages of the general stability and con- 
trol investigation it rapidly became evident that the 
problems of stability and control were intimately 
associated with the development of high lift devices 
demanded by the design trend toward higher wing 
loadings. Further, it was evident that the most 
pressing problems then related to lateral stability 
and control principally at high angles of attack. On 
this basis extensive investigations were made in the 








7ft. by 10ft. wind tunnel covering all promising sugges- 


Free Flight Tunnel in Operation 


and it is now recognised that these constitute a design 
problem in themselves, distinct from the general 
stability and control characteristics in the normal 
flight range. The wing-tip slot, originally developcd 
in England by Mr. Handley Page and his associates, 
is recognised as an effective expedient for improving 
lateral. stability and control near the stall. Recog- 
nising that certain penalties would have to be paid 
in the way of drag or mechanical complication and 
possibly in icing troubles for the use of slots, the 
Committee has investigated the possibilities of other 
methods for achieving stability of a wing near the 
stall. Starting from the early work of Glauert and 
others, theoretical methods have now been developed 
by which the stalling characteristics of the wing can 





the time being it would appear that more detailed 
refinement and specific rather than general problems 
will concern the research worker in this field. 

It has been found, for example, that the dynamic 
longitudinal stability of an aeroplane as calculated 
from the classical theory has little relation to the 
pilot’s judgment of its flying and handling character- 
istics. This, though a negative result, suggests a 
field of investigation in refinement of the aeroplane’s 
responses, on the one hand, to accidental disturbances 
encountered in flight and, on the other hand, to the 
characteristics and capabilities of the human being as 
a pilot. 

Another perhaps more practical field of investiga- 
tion is the individual characteristics of new aeroplane 
designs. Particularly in the case of large and expen- 
sive aeroplanes it appears that a new method of pre- 
determining the flying and handling characteristics 
is desirable. 

On this basis, and with background experience in 
development of a free-spinning tunnel, following the 
original introduction of the type at Farnborough, 
the Committee felt that the attempt to develop a 
free-flight tunnel was amply justified. 

Fig. 5 shows the present 5ft. diameter tunnel in 
operation. The tunnel itself has only one uncon- 
ventional feature. It is suspended on trunnions so 
that the inclination can be varied from horizontal to 
about 25 deg. below the horizontal. Air speeds up 
to 25ft. per second can be attained. As shown in the 
photograph, two operators are required. The operator 
beside the tunnel has the task of maintaining the 
inclination and air speed in proper co-ordination with 
the gliding characteristics of the model under test. 
The operator of the model at the end of the tunnel 
has several functions; first, he must maintain the 
model laterally in the centre of the tunnel by use of 
the rudder, to compensate for lack of stability in 
azimuth ; second, he operates the controls on the 
model in studies of unsteady flight conditions ; and 
third, he observes the general flying and handling 
characteristics of the model. This last function follows 
almost automatically from the difficulty encountered 
in achieving the desired flight conditions. , 

The procedure in a test run is somewhat as follows : 
With model on the floor of the tunnel the angle is 
adjusted to about the expected value and the air 
speed is slowly increased. When flying speed is 
attained the model takes off and climbs, the speed and 
angle then being adjusted to attain steady flight in 
the centre of the tunnel. Meanwhile the “ pilot ”’ 
has had the sole task of maintaining the model 
laterally ingthe centre of the tunnel by use of the 
rudder. He then takes charge of the flight conditions 
and proceeds with the test schedule. 

No extensive investigations have as yet been under- 
taken in this tunnel, although numerous model flights 
have been made in the course of the development 
work. 

Although no quantitative verification in flight has 
been undertaken, observations on full-scale machines 
appear to agree. A satisfactory aspect of these results 
is the excellent qualitative agreement between the 
trend as to ease of handling found in the tunnel and 
the trend to be expected from theoretical considera- 
tions already well known. On this basis the free-flight 
tunnel appears to offer a useful, rapid, and relatively 
inexpensive means for the investigation and correction 








tions for improved high lift and lateral control 
devices that came to the attention of the Committee. 
These investigations were supplemented in the full- 
scale tunnel and in flight on such arrangements 
as were found promising in the smaller wind 
tunnel. This work is summarised in reference 19. 
Although the immediate results might be considered 
negative in that no outstanding individual improve- 
ments were found the experience gained in the inves- 
tigation led to a much clearer understanding than 
existed previously of the stability and control require- 
ments in design. Several developments arising from 
the investigation are now coming to be accepted by a 
number of designers for certain classes of aircraft. 
Among these may be included the reduction of stalling 





hazards by the limitation of longitudinal control] and 





Fic. 6—The N.A.C.A. Free Flight Variable Density Tunnel 


be adjusted to a fair degree of approximation in 
preliminary design. The designer has available in 
this connection not only the use of tip slots, but the 
use of washout and of varying aerofoil section along 
the span. Using the available information, he can 
now design with sufficient accuracy to assure no gross’ 
instability not only in the normal flight range, but at 
speeds near the stall. A simple and rational expedient 
adopted in one case for the design of a small aeroplane 
was the use of a rectangular wing with rounded tips, 
the stalling characteristics of the aeroplane being 
adjusted to suit by variation of the fillets in the early 
flight tests. 

From the research point of view then, the basis for 
a solution of the problems of stability and control 
thus far discussed appears to have been reached. For 








of the handling characteristics of new aeroplane 
designs. 

As a result of the work here described the Com- 
mittee was sufficiently encouraged to undertake the 
construction of a larger free-flight wind tunnel having 
a throat diameter of 12ft. This tunnel, contained in 
a large spherical steel shell, can be operated at several 
atmospheres pressure and will provide a means for’ 
extending the model research on stability and control 
to larger sizes and higher Reynolds number. An 
exterior view of the tunnel, which has been placed in 
operation within the last few weeks, is shown in Fig. 6. 


CONCLUSION 


In the course of this lecture it has been my 
endeavour to show how the National Advisory Com- 
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mittee for Aeronautics, through the application of 
organised research on the problems of flight, has 
attempted to meet the needs of aeroplane design by 
the development of specialised research equipment. 
~ Where the Wright brothers led many men indeed 
have followed, and this new branch of human activity, 
still less than forty years old, has reached sufficient 
proportions to justify the prediction that it will never 
come to an end so long as man is on the earth. Such 
progress as can be reported has been the result of 





much individual and collective effort, and in this 
conclusion I wish to acknowledge the sincere and 
whole-hearted co-operation not only of the men 
mentioned throughout this paper, but of the whole 
staff at Langley Field for their-contributions to the 
N.A.C.A.’s share in this development. 

It is my sincere hope that the work we have been 
able to carry on in the United States will prove of 
interest to our friends and co-workers in the field of 
aeronautics in England. 








The Brancepeth Pulverised Fuel Works 


a 


HE Brancepeth Works, County Durham, formally 
opened by the Secretary of Mines on Wednesday 

of this week, June 14th, is the second works to be 
erected in Great Britain by the Standard Pulverised 
Fuel Company, Ltd., for the manufacture of ‘“ Pul- 
verite ’ fuel, the other works being at Grimethorpe, 
near Barnsley, Yorkshire. ‘‘ Pulverite ” is a powdered 
fuel manufactured under laboratory control and 
supplied to a guaranteed specification. It is claimed 
to be perfectly safe in use and stable in storage, and 





cooling conveyor, which consists of a slow-moving 
wide belt over which the coal is spread in a thin 
layer. The dried coal, which is warm on leaving the 
dryer, is thus given a period of cooling by exposure 
to the atmosphere. On leaving the cooling conveyor, 
the drying process is completed, and the dry coal is 
elevated into the dry coal storage bunker, where it 
remains until withdrawn into the pulverising room. 
The Pulverising Room.—The dry coal is withdrawn 
from the dry coal bunker by a chain feeder, which 
passes through the wall between the drying and pul- 
verising rooms, and discharges it into the ball mill 
pulveriser where the coal is reduced to powdered 
form. The main pulveriser is of the ball mill air- 
swept type, and consists of a rotating steel drum carry- 





is taken from the colliery washery by an inclined 
conveyor to a 600-ton raw coal storage bunker. The 
wet raw coal is withdrawn from the base of this 
bunker by a rotary table feeder, and is carried by a 
second belt conveyor into the works. 

The works is divided into five main sections :— 
(1) The drying room, (2) the pulverising room, (3) the 
graded products room, (4) the bag store, and (5) 
garage, offices, and staff quarters. 

The Drying Room.—The raw coal coming from the 








BRANCEPETH WORKS 


to be capable of being used in furnaces and boilers 
with the same facility for the regulation of tempera- 
ture and the same flexibility of control as with oil or 
gas, but at considerably lower cost per heat unit. 
The treated fuel is delivered to works in tank vehicles 
by road or rail, and is discharged pneumatically 








600-ton raw coal storage bunker is delivered from the 
conveyor into the wet coal bunker, from the base of 
which it is fed by a rotary feeder into the coal dryer. 
The dryer is of the Ruggles-Coles double-tube type, 
and consists of an inclined rotating drum, 30ft. 


ing 8 tons of balls and driven by a 150 H.P. motor. 
Special classification arrangements are provided at 
the discharge end of the pulverising mill in order to 
ensure that the fineness of the finished product is 
maintained to a consistent and accurate specification. 
Initial classification is effected in the primary 





BALL MILL AND FUEL CLASSIFICATION EQUIPMENT 


separator in the air circuit from the mill, the product 
from which is deposited in a large cyclone collector. 
The coarse particles rejected from this separator are 
removed from its base by an elevator, and are then 
subjected to a further classification through two 
rotary mechanical separators. Here the bulk of the 
fine coal particles is removed, and the material which 
is too coarse for inclusion in the finished ‘‘ Pulverite ” 
fuel is conveyed back to the feed end of the mill for 
further grinding. The whole system is kept under 
negative pressure, which prevents any tendency for 
dust to escape from any part of the plant. 

Service Bunkers._-The finished ‘ Pulverite”’ fuel 
is removed from the classifying equipment by two 
elevators, which pass through the walls on either side 
of the building, and discharge the fuel into 150-ton 





long and 5ft. in diameter. A gas furnace at the feed 
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600-TON RAW COAL STORAGE BUNKER 


through a pipe into the consumer’s bunker as readily 
as oil fuel. 

The Brancepeth Works are designed for the accom- 
modation of two producing units having an output 
capacity of 1250 tons of “‘ Pulverite ’’ per week each, 
but only one unit has been installed up to the present. 
The raw coal, which is specially screened and washed, 


end of the dryer generates the required heat for 
removing the free moisture from the coal as it passes 
slowly down the dryer while it rotates. The tempera- 
ture of the dryer is automatically controlled, and the 
temperatures of both the exit gases and the coal are 
continuously recorded on thermograph charts. 

The dried coal leaving the dryer passes on to the 


road and rail service bunkers. These bunkers are 





COAL DRYER 


specially designed with telescopic filling arrangements 
by which the road and rail tank vehicles can be filled 
rapidly and cleanly with the fuel for transport to 
consumers. The road tank vehicles carry 6 tons of 
fuel each and the rail tankers 15 tons. 

Graded Products Room.—For the manufacture of 
special grades of powdered coal, separate equipment 
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is provided in the graded products room. This 
department contains a ring roll mill and special 
classifier, by which the degree of fineness of the 
product can be accurately regulated. The dry coal 
is conveyed from the drying room to a dry coal 
storage bunker in the graded products room, and the 
finished product is collected in bins, each of which is 
fitted with bagging equipment at its base. The 
products of various grades are packed into four-ply 





GRADED PRODUCTS ROOM 


paper sacks, containing about | cwt. each, and are 
then stacked, in accordance with their classification, 
in the bag store. 

Garage, Offices, &c.—The garage is equipped for 
the reception of road and rail tank vehicles, and houses 
also the offices, works mess room, central heating 
plant, stores, &e. 

The works have been specially designed to conform 
with the safety regulations recently introduced by the 
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ROAD SERVICE BUNKER 


Home Office covering the use of machinery for the 
drying and pulverising of coal. By the elimination of 
the coal-drying or pulverising machinery from the 
consumer’s works, the attendant dangers of fire and 
explosion hitherto associated with pulverised coal 
firing are, it is claimed, removed, and the respon- 
sibilities and risks inherent in the preparation of 
powdered coal are transferred from the consumer to 
the supplier of the fuel. 








ANOTHER LARGE AMERICAN DaM.—Plans have been 
approved for the construction of a large flood control and 
hydro-electric project on the Red River, near Denison, 
Texas, in the United States, at a cost of nearly 51 million 
dollars. The dam to be built will be of the rolled earth fill 
type, 165ft. high, 14,000ft. long, with a top width of 40ft. 
and a base width of 1145ft., having a volume of 15,475,000 
cubic yards. The total storage below spillway crest will 
be 5,825,000 acre-feet, of which 2,060,000 will be for 
power regulation, 1,020,000 storage, and the remainder for 
flood control. An additional 758,000 acre-feet of storage 
will be available with a 5ft. surcharge above spillway level. 





Small Flexible Couplings 





A RECENT addition to the range of power trans- 
mission appliances made by the Renold and Coventry 
Chain Company, Ltd., Didsbury, Manchester, is a 
small flexible coupling shown in the accompanying 
engraving. As may be seen, the couplings are of 
particularly simple, yet strong design. Each consists 
of two metal bodies, fixed to the respective shafts by 
grub screws, with intersecting jaws which are 
separated by a resilient cruciform rubber joint. 
This form of joint permits axial and angular dis- 
placement of the shafts and at the same time serves 





Berlhe served the Bureau Veritas for over forty years, 
and had risen from the position of assistant surveyor 
in 1898 to its President in November, 1937. After a 
brilliant academic career, he entered the French 
merchant navy, and in that capacity went through 
the Madagascar campaign. At the end of 1898 he 
entered the service of the Bureau Veritas as an 
assistant surveyor at Dunkerque; one year later 
he was appointed engineer at the Central Administra- 
tion of the Bureau at Paris, and in 1905, at the early 
age of thirty-five years, he was made Chief Engineer. 
In the years which followed he collaborated closely 
with the Government and public authorities, and 
played an important part in the preparation and 
carrying through of the Safety in Maritime Naviga- 




















SMALL FLEXIBLE COUPLING 


to reduce shock and vibration when transmitting 
loads. The design is such that once a coupling is in 
position there is no need for further adjustment, and 
no protection is required when working under wet 
or oily conditions. These couplings are at present 
made in three sizes for shafts }in., }in., and 3in. 
diameter, but they can be supplied with larger bores 
up to }in., gin., and lin. diameter. 








Royal Naval Volunteer Supple- 
mentary Reserve 


Tue Admiralty has issued the following announce- 
ment :— 


A section of the Royal Naval Volunteer Supple- 
mentary Reserve is being formed to include gentlemen 
with engineering qualifications who desire to be ear- 
marked for naval service in time of war or national] 
emergency. Gentlemen enrolled in this reserve will 
not be required to perform any naval training in time 
of peace, but they will be required to undertake to 
come up for service in war or emergency when they 
will be given commissions as officers in the Royal Naval 
Volunteer Reserve and will be employed in the Navy 
in the capacities described below. 

Candidates for this engineering section must have 
attained the age of at least twenty-one years on 
June 3rd, 1939. At a later date candidates who have 
completed their period of service under the Military 
Training Act will be eligible. The normal upper age 
limit for retention on the list will be thirty, but 
applications to remain after that age will be con- 
sidered. 

The capacities in which members of the R.N.V.S.R. 
(Engineering Section) will be employed in time of war 
are as follows, and candidates are invited to volunteer 
now for enrolment :— 

(a) Electrical engineers to assist torpedo officers 
in the Fleet. Members of the Institution of Elec- 
trical Engineers and gentlemen with similar quali- 
fications are asked to volunteer. 

(6) Engineers for duty in connection with “the 
engines of H.M. ships. Fully qualified engineers 
(mechanical or electrical), preferably with univer- 
sity degrees, are required. 

(c) Engineers to assist the technical officers of 
the Fleet Air Arm. Candidates should have had a 
thorough engineering training and should have 
some knowledge and recent experience of aero- 
nautical engineering or aircraft design. 


Volunteers should apply to the Secfetary of the 
Admiralty (C.W. Branch), Whitehall, London, 8.W.1, 
who will forward detailed conditions of enrolment. 

Vacancies also exist in the Engineering Branch of 
the Royal Naval Reserve for gentlemen who hold 
Board of Trade Certificates of Competency in Engi- 
neering. Officers of the R.N.R. are required to 
perform training in peace. 








Obituary 





MONSIEUR BERLHE DE BERLHE 
It is with deep regret that we learn from the Bureau 
Veritas, of Paris, of the death of its President, 
Monsieur Berlhe de Berlhe, early in the present 
month, following a short illness. Abel Berlhe de 





tion Laws of April, 1907. His services were rewarded 
by his being appointed ‘Chevalier de la Legion 
d’Honneur,” in a special list. He took a prominent 
part in the first International Conference on Safety 
of Life at Sea, which was held in London following 
the loss of the “‘ Titanic.” After the war, during and 
after which Monsieur de Berlhe served on naval 
missions in France and England, particularly with the 
French Embassy in London, he received the award 
of ‘“ Officier de la Legion d’Honneur.” In October, 
1919, he was made a director of the Bureau Veritas. 
Thereafter followed a busy period of activity, during 
which he founded the Aeronautical Branch of the 
Bureau, created new inspection centres, and equipped 
new laboratories. He was a member of the French 
delegations to the International Conferences of 
London in 1929 on the Safety of Life at Sea, and 
1930 on Load Lines, played an active part in the 
various great Commissions of the French mercantile 
marine, and was appointed ‘“ Officier du Merite 
Maritime ”’ on the creation of this order. Monsieur 
de Berlhe was Vice-President of the Association 
Technique Maritime et Aeronautique; Director of 
the Société Centrale des Naufrages ; and interested 
himself in the French Maritime Museum. In Novem- 
ber, 1937, on the death of Charles Lefebvre, he was 
appointed President of the Bureau Veritas. 








NEW POWER STATION ON THE RAND 





A NEW power station at Viljoensdrift, on the 
Vaal River, on which work began on March 23rd on 
behalf of the Electricity Supply Commission, will be 
constructed and operated by the Victoria Falls and 
Transvaal Power Company, and with the Vereenig- 
ing and Klip stations will form a triple unit of one 
of the most up-to-date electrical supplies in the world. 
It will have an installed capacity of 100,000 kW, 
and its cost will approximate £2,000,000. There will 
thus be three major power stations within 12 miles 
of each other—the Klip power station (424,000 kW), 
the Vereeniging power station (140,000 kW), and the 
Vaal River station. 

At the Vaal station three generating sets, each of 
33,000 kW, will be installed, as well as a 7000-kW 
house set. The station has been so designed that 
should it be necessary its capacity can be extended 
to a very large extent. The station is being built 
actually on the site of its coal supply, as was its 
sister station at Klip. In the case of the new station, 
the West Shaft of the Cornelia coal mine is being 
sunk and will feed coal direct by conveyor belt to 
the storage bunkers at the station. It is estimated 
that each year 750,000 tons of coal will be consumed 
when all three major sets are in operation. The 
price of coal in this area for ordinary consumers is 
about 5s. 03d. per ton, but will probably be not more 
than half for the station. 

Two giant cooling towers, the highest of their kind 
yet planned in South Africa, will be erected. Each 
will be 320ft. high, 100ft. higher than those at Klip. 
Each tower will be able to handle 4,000,000 gallons 
of water an hour, and the two towers will actually 
suffice for four 33,000-kW generating sets. Water 
will be drawn from the Vaal River, 3$ miles away. 

The future demands of the gold-mining and other 
industries have necessitated the erection of this new 
station. The Klip station will be complete in 1940, 
and the first generating set of the new station will 
be available to meet the increased call for power 
towards the middle of 1941. 
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Coke is delivered to the storage site in wagons, 
having bottom doors, and emptied into an under- 
ground hopper. The cableway skip is lowered into 
a well adjoining the hopper, where it is filled with 
coke through a chute with an electrically operated 
gate. After loading the skip is hoisted up and con- 
veyed to the storage area where its contents are 


dumped. 
Two skips are used in reclaiming coke from the 


A Coke-Handling Cableway 





AN interesting coke-handling cableway constructed 
by the British Ropeway Engineering Company, 
Ltd., has been working for some years at the Derwent- 
haugh Works, Co. Durham, of the Consett Iron 
Company, Ltd. This cableway serves a large stock | 
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FIG. 1-ARRANGEMENT OF CABLEWAY AND PLANT 
dump, one being filled by a mechanical navvy 


yard, with a storage capacity of about 50,000 tons 
whilst the other is carrying away its load. The 


which was laid down to deal with the seasonal demand 


well, reclaiming hopper, and the dumping area. 

The head mast, which is 80ft. high, is of the fixed 
type fitted with a universal base and guy ropes. 
The 158ft. high tail mast is of the company’s luffing 
type, which provides a horizontal movement of 20ft. 
on either side of the centre line. By this arrangement 
a much larger dump capacity may be obtained than 
with a fixed tail mast. Side movement of the mast 
is effected by means of rope tackle and hand winches. 
There is a clear span of 825ft. between the masts. 

The main track cable between the masts is of the 
locked coil type, pin connected at one end, and with 
provision at the other for tensioning up to the desired 
amount of sag. The load carriage travelling on the 
main cable is mounted on four track wheels so 
arranged that the pressure on the cable is equalised. 
A set of rope carriers is provided at each end of 
the carriage so that as it moves along the main 
cable a carrier is positioned at approximately every 
150ft. to hold the running ropes and prevent them 
from becoming entangled. The load carriage is 
also complete with hoisting and tipping hook blocks 
for the suspension and working of the skips. 

Two electric motors drive the main winch, one of 
75 B.H.P. for the hoisting and tipping motions, and 
the other of 50 B.H.P. for traversing movements. 
The hoist and tipping drums are of the full coiling 
type, driven through double reduction gears from 
the motor. The traversing drum is of the fleeting 
type for operating an endless rope, and double reduc- 
tion gearing is also used in driving this drum. An 
electro-mechanical brake is fitted to each motor 
spindle and, in addition to stopping either motion, 
these brakes also stop any movements in the event 
of a failure of the power supply. The hoisting motion 
is also fitted with an automatic centrifugal brake to 
enable the loaded skip to be lowered over the large 
lifting range without injury to the motor and gears 
due to excessive speeds. A speed of 200ft. per minute 
is provided for hoisting the loaded skip and 800ft. 
per minute for traversing the load carriage complete 
with a full skip in either direction. By the use of 
two electric motors hoisting and traversing may be 
done simultaneously to permit a quick cycle of opera- 
tions. The drums, motors, and gearing are mounted 





loaded skips are emptied into an_ elevated 


for coke. The plant is of the two-motor type, 
hopper which discharges directly into railway wagons. 


and is capable of dealing with 40 tons of coke 


complete on a common bed-plate, the assembly of 
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FiG. 2—TAIL MAST AND DUMPING AREA 


per hour. By using a cableway type of plant| The general lay-out of the plant may be seen 
breakage of coke is reduced to a minimum, as| in the drawing, Fig. 1. As may be seen in the drawing 
excessive drop of the material is avoided by lower-|and Fig. 3, the operator is situated in an elevated 
ing the skips to the heap before tipping takes place. ! cabin which gives him a clear view of the loading 
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Fic. 3—HEAD END AND CONTROL CABIN 


which may be seen in Fig. 4. All the controls and 
indicator gears are conveniently arranged in the 
elevated tower. We are informed that with this 
plant coke is handled in stock at a cost of 3d. per 
ton, and 34d. per ton when picking up and reclaiming. 
The efficiency and ease of operation of the plant have 
been demonstrated by the fact that operations have 
been carried out regularly at night time with the aid 
of lamps and on various occasions during fog without 
any great difficulty. 








A.R.P. StRructuraL DeErENcE.—A.R.P. Handbook 
No. 5, entitled ‘‘ Structural Defence,” has been published 
by the Stationery Office. This handbook will be of import- 
ance to engineers, architects, and others who may be called 
upon to advise on or design structural precautions against 
air attack. It is concerned with fundamental principles 
based on the results of research and experiment. One 
chapter of the handbook deals with the behaviour and 
effects of high-explosive bombs, including such matters 
as the characteristics of blast, and resistances of various 
materials against penetration, and the effect of explosion. 
Other chapters deal with principles of design in relation to 
structural defence, both in regard to new, as well as to 
existing buildings. Such matters as unit size and floor 
space in shelters, and the ventilation of different types of 





FIG. 4—-WINCH ASSEMBLY 


shelters are also discussed. 
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Dry-Sand Practice for Steel 
Castings* 
By C. J. DADSWELL,{ and T. R. WALKER.+ 


STEEL castings are poured into moulds made of 
a variety of materials, such as green sand, skin- 
dried sand, dried sand, dried “compo,” and baked 
core mixtures. The choice of material is governed 
by such factors as the size and section of the castings 
to be made, the numbers required, the design of the 
castings, the facilities at hand in a particular foundry, 
and the economics of available raw materials. 

During recent years the manufacture of steel in 
green sand moulds has increased considerably in 
Great Britain. Different types of sand mixtures have 
been investigated, and very large numbers of castings 
up to several hundredweights are now cast green, 
mostly in mixtures consisting of silica sand and some 
type of clay, often with the addition of a small amount 
of an organic binder, such as dextrin. More than half 
the tonnage of steel castings manufactured, however, 
is still east into dried moulds. Dried moulds are 
stronger than green moulds, so that they will stand 
more handling, and also can be used for larger and 
heavier castings than can green sand. They have a 
hard surface and evolve little gas or water vapour 
during casting. 

The materials used in this country for dry-sand 
work are familiar to British foundrymen, but the 
present Congress being an international one, some 
particulars will be given of the materials used both 
here and in other countries. 


UnitTED KINGDOM PRACTICE 


In Great Britain dried moulds are used for castings 
from the largest down to castings smaller than are 
made by this method in other countries. This is 
mainly because the natural sands available in this 
country are not, without special treatment, particu- 
larly suitable for green or skin-dried work, and small 
or medium-weight castings are therefore made in 
dry sand as a measure of precaution. 

A good deal of Belgian moulding sand is still used 


grit beds near Chesterfield are given in the First 
Report of the Moulding Materials Sub-Committee 
of the Iron and Steel Institute, which has revently 
been published.? 

The report also includes results of laboratory tests 
of sands prepared from other gritstones near Shef- 
field, and another from the Wrexham area.? Further 
investigations are being made of other materials, 
including both silica sands and clays. 


OVERSEAS PRACTICES 


The European Continental practice in dry sand 
was reviewed in a paper given last year by P. C. 
Fassotte,4 in which he pointed out that Belgian 
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Fic. 1—Cold Compressive Strength After Heating to Temperatures 
Shown 


natural sands are used extensively in Belgium and 
Northern France, where the foundries are very close 
to the sand deposits. This sand was formerly 
exported to many other parts of the world, including 
America and Australia, but owing to difficulties in 
obtaining supplies during the last war and for other 
reasons, these countries have now developed their 
own resources of foundry sands. In Belgium the 
natural sand is used for making castings of 50 tons 
or more in weight, but in Great Britain such castings 
are made in compo. Other foundries in France use 
either Belgian or French naturally bonded sands to a 
considerable extent. 








Another moulding material, first developed in 


the crucible furnaces are replaced by high-frequency 
electric furnaces, and it has become necessary to find 
other materials to replace the old pots. Old retort 
bricks from gasworks have been, and are stil! being, 
used, but suitable ones for making up compo are 
becoming less easily obtained, since the newer gas- 
works use different refractories. The material whieh 
has lately been adopted in place of the clay pots is 
a calcined bauxite clay to which the name of 
*‘chamotte,”’ from a similar material used on the 
Continent, is becoming attached, this clay in most cases 
being obtained from Ayrshire. The foundry with 
which the authors are connected was one of the first 
foundries in Great Britain to use this clay with no 
addition of old pots, and has made regular use of 
this type of mixture for five years with success, for 
castings up to 120 tons in weight, which are the 
heaviest made in this country. 


CHAMOTTE 


In Germany, Czecho-Slovakia, and other parts of 
Europe, there are few naturally bonded sands avail- 
able for the steel foundry, and a material somewhat 
similar to English compo is used for dried work. The 
base is a calcined lean refractory clay-grog called 
‘“‘chamotte,” which is ground and milled with raw 
clay to form a moulding mixture whose working pro- 
perties resemble those of English compo. A similar 
mixture has also been lately adopted by a few 
American foundries. 

At Skoda very large steel castings are made by 
an unusual process. Chamotte of a coarse grading, 
mixed with about 10 per cent. of clay, is rammed up 
behind the pattern. After the pattern is withdrawn, 
the green mould is very weak and has a very open 
face, which is closed up by successive applications of 
finer and finer chamotte paints. After drying at 
about 700 deg. Cent., the mould is extremely strong, 
and castings made in such moulds strip both easily 
and cleanly. This process has been successfully used 
in the foundry with which the authors are connected. 
Its disadvantages are, first, the high cost in England 
of the moulding material, and, secondly, the necessity 
of training moulders in an entirely new technique. 
The use of calcined clay-grog of the chamotte type 
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Fic. 2—Cold Compressive Strength After Heating to Temperatures Shown 


in Great Britain, either alone or diluted with silica 
sand, which may be British or Belgian, the latter 
being usually preferable. These Belgian sands are 
apt to vary in properties in different consignments, 
but if care is taken in making up foundry mixtures 
they give very satisfactory results. Owing to the fall 
in sterling their price has risen during recent years, 
and this has led to a diminution in the amount used. 
Belgian sand is not, so far as the authors are aware, 
used for the heaviest types of steel castings. 

Prepared synthetic sands can be purchased in 
different grades suitable for use either as received 
or after milling with silica sand or with reclaimed 
sand. They consist of heavily bonded natural sands 
milled with a suitable proportion of silica sand of a 
similar grain size. Equivalent mixtures can also be 
prepared in the foundry from the same raw materials. 

Another type of synthetic sand is produced in 
individual foundries by milling a selected silica sand 
with a suitable clay, sometimes with the addition of 
an organic binder. This type of sand has not been 
extensively used until recently, although one com- 
pany, well known for the good finish of its castings, 
has used a similar mixture, but containing core com- 
pound, for many years. Ordinary oil-sand core 
mixtures are also used in some foundries, either for 
moulds in boxes or moulds made as outside cores. 

For light castings, similar mixtures are also some- 
times used when skin drying, the moulds being left 
exposed to the atmosphere to allow the core com- 
pound to harden. It is possible, however, to use for 
this purpose cheaper synthetic sands. 

The natural resources of Great Britain in refractory 
sands were surveyed by Boswell, the results being 
published in 1918.1. During recent years the tech- 
nical examination and control of moulding mixtures 
have made rapid progress, and this, together with other 
factors, has led to a renewed search for other British 
moulding materials suitable for steel foundries. 

The results of foundry trials of a new moulding 
sand from Erith and another one from the millstone 





* International Foundry Congress and Thirty-sixth Annua! 
Jonference of the Institute of British Foundrymen, London. 
Cune 12th to 17th, 1939. 
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France, consists of silica sand bonded with cement. 
This method of moulding has been adopted by at least 
one steel foundry in Great Britain, and its use in that 
foundry was described in a paper given at last year’s 
Conference of this Institute.6 It is also in regular 
use in several foundries in the United States, and the 
results of laboratory and foundry tests on different 
sands and cements were given in a paper published 
in the “ Transactions”? of the American Foundry- 
men’s Association in 1937.® 

In America synthetic sands are in almost universal 
use. They consist of fairly coarse-grained silica sands 
with a low clay content, milled with some type of 
refractory clay, an organic binder being sometimes 
added. To those accustomed to seeing in this country 
medium weight castings being made in dry sand and 
the heaviest castings in compo, it is a surprise to find 
in America very large castings made in sand moulds. 
Some of these American sands were compared with 
English sands in a paper given by one of the preesnt 
authors at last year’s Conference of this Institute.’ 


SHEFFIELD CoMPo 


Reference has already been made to the use of 
““compo.” This moulder’s composition, often known 
as ‘‘ Sheffield compo,” is probably the oldest synthetic 
moulding mixture used in this country. Its use may 
have been originally suggested by the fact that a 
similar material was employed in the hot tops placed 
on steel ingots, so that the ingredients were at hand 
for utilisation in the steel foundry. This mixture, 
which may seem somewhat strange to those visiting 
this country, consisted for many years of old crucible 
clay pots, old fire bricks, and Sheffield ganister, all 
milled up together with fireclay, some carbonaceous 
material, such as coke or graphite, being often added. 
Old crucible pots and old fire bricks were plentiful 
and cheap; Sheffield ganister, a hard rock of high 
silica content, was already in use in the crushed or 
ground form as a refractory base for steel works 
materials, so that the use of steel foundry compo 
spread rapidly, and it has been used ever since almost 
exclusively for the manufacture of large and very large 
steel castings. 








¢ English Steel Corporation, Ltd., Sheffield. 


Old crucible clay pots are now becoming scarce, as 
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has also been lately adopted by a few American 
foundries. 


PROPERTIES OF MOULDING SANDS 


The significance of many of the properties of mould- 
ing mixtures which influence their behaviour in the 
foundry is now well known. They include, in the case 
of dry sands, the size, shape, and nature of the surface 
of the grains, permeability, green and dry strength, 
and water content after drying. The dry strength is, 
however, by no means a simple property. If it is 
defined as the strength of the sand after being heated 
and allowed to cool, its value depends on the maxi- 
mum temperature to which it has been heated. The 
strength of the sand may also be measured whilst 
it is at the high temperature, this strength depending 
not only on the nature of the sand mixture and the 
temperature at which the strength is measured, but 
also on the rate of application of the load. In both 
cases the strength properties of the sand have 
important effects in the foundry. 

The strength of the sand whilst it is at a high tem- 
perature is important during the casting process, 
when the layers of sand next to the casting are heated 
to a high temperature. The strength after cooling 
from these high temperatures becomes important 
during subsequent fettling operations, especially if 
the surface layer of the sand burns on to the casting. 


STRENGTH OF CorRE MIXTURES 


In the case of core mixtures made from silica sand 
and organic binders, the binders burn out at a com- 
paratively low temperature, so that parts made of 
such mixtures which happen to be near the steel 
during casting lose their strength and are easily 
removed afterwards on cooling. Sands bonded with 
clays vary considerably in this respect. The behaviour 
of a core mixture and of typical moulding materials 
is illustrated in Figs. 1, 2, and 3. Im each case 
cylinders, 2-256in. long by 1-128in. diameter, were 
prepared by double compression, kept at a selected 
high temperature for an hour, allowed to cool on the 
laboratory bench, and then crushed. 

Core mixture A (Fig. 1) consisted of Chelford silica 
sand mixed with 3-3 per cent. of a proprietary core 
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oil compound. After heating to 350 deg. Cent. it lost 
practically all its strength. Somewhat similar 
behaviour is shown by sands B, C, and D (Fig. 2). 
Sand B consisted of 75 per cent. Belgian yellow 
moulding sand and 25 per cent. of Chelford silica 
sand, the cylinders being rammed to a relative 
density of 1-8. Mixture C contained four parts of 
Leighton Buzzard silica sand and one part of King’s 
Lynn red silica sand, milled with 4 per cent. of 
refractory clay and 2 per cent. bentonite. The 
relative density of the cylinders was 1-8. Both these 
mixtures are used for dry-sand work. Sand D is a 
facing sand for green work, which has been included 
for comparison purposes. It consisted of King’s Lynn 
red silica sand milled with bentonite and a small 
amount of dextrin, the cylinders being rammed to a 
relative density of 1-6. Such graphs may be used to 
fix the drying temperature of moulds made with the 
sands. In the present instance they illustrate the 
fact that each of these sands loses its strength almost 
completely after being heated to 900 deg. or 1000 deg. 
Cent. 

The behaviour of moulding materials E, F, and G is 
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Fic. 4—Elevation of Fire Side of Drying Stove, Showing Ports 


somewhat different, as shown in Fig. 3. Sand E was 
Belgian yellow sand, milled, but not diluted with 
silica sand, at a relative density of 1-8. Sample F 
was of foundry compo, made from 3} parts old fire- 
bricks, 2 parts calcined clay, 1} parts calcined 
ganister, 1} parts fireclay, and 1 per cent. of black- 
lead. This was tested at a relative density of 1-9. 
Sand G was prepared from the millstone grit sand 
from Chesterfield, referred to earlier in the paper, 
milled and tested at a relative density of 1-8. All 
these materials retain an appreciable strength after 
being heated to 1000 deg. Cent., though in the case 
of the Belgian sand the proportion of the maximum 
strength retained is not high. 

The compo and millstone grit sand, however, are 
stronger after being heated to 1000 deg. Cent. than 
after heating to any lower temperature. If, therefore, 
there were any burning on to the casting of surface 
layers of this compo or sand, the casting would be 
correspondingly more difficult to fettle. The burning- 
on of compo is usually guarded against by the applica- 
tion of paints to the surface of the mould, a matter 
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Fic. 5—End Elevation of Stove Showing Position of 
Thermo-Couples 


which is referred to later. A foundry trial was made 
of the millstone grit sand, without painting, and the 
castings made in it were particularly difficult to fettle. 


SURFACE EFFECTS 

Whether the moulding mixture used has a natural 
or a synthetic base, it is possible, after it has been 
properly rammed and moulded, to obtain poor results 
in the surface of the castings, by incorrect treatment 
of the mould face after withdrawing the pattern and 
finishing the mould, and also by improper treatment 
either in the drying stove or subsequently. Drying 
is of prime importance, since both under-drying and 
over-drying often lead to trouble; wunder-drying 
because water is present in the mould during casting, 
and over-drying because, in the case of some sands, 
it weakens the surface of the mould, which is then 
more easily washed away by the steel. 


IMPORTANCE OF PROPER DRYING 

The importance of proper drying is generally 
realised, and many new drying plants have recently 
been installed in steel foundries. New plant does not, 
however, of itself guarantee success, and if any signs 
are observed of variations of moulds dried in different 
parts of a stove, exploratory tests should be carried 
out. 

The temperature of a mould drying stove is usually 
controlled by observing the readings of an indicator 
or recorder connected to either a thermometer or a 





low temperature thermo-couple, placed in a fixed 
position in the stove. Sometimes two such instru- 
ments are used in an attempt to obtain better control, 
one being placed near the entry for the hot gases, the 
other near their exit. Usually the thermometric 
parts are robustly constructed and heavily protected 
against rough shop usage, which means that their 
readings lag considerably behind any alterations in 
temperature to which they are exposed. It also 
minimises any such variations. One or two such 
instruments cannot be expected to give any reliable 
indication of the temperature distribution throughout 


TaBLEe I.—Temperature Readings in Deg. Cent. Taken on a Mould Drying Stove. 





























of the ports and so alter the course of the gases 
through the stove in an attempt to obtain a more 
uniform temperature distribution, all ports being left 
open in the above test, as illustrated diagrammatically 
in Fig. 7 (1). 
Seconp Test (TABLE III) 
For this, eight ports in the middle of all three rows 
were closed, as shown in Fig. 7 (2). 
Turrp Test (TABLE IV) 
For this, all twenty-five ports in the top row and 





First Test. Heating Started at 4.40 a.m. 





























Couple numbers. 
Time. -_—-- _ aio Se - -— 

1 2 3. 4 5. 6. 7. 8. 9. 10. 1}. 

10.30 a.m. ... 440 405 405 455 365 270 245 365 480 “280 270 
11.00 a.m. ... 425 424 424 460 330 280 250 380 485 295 285 
11.30 a.m. ... 462 435 424 464 382 290 280 385 502 305 295 
12.00 noon... 470 445 442 47 394 300 268 395 508 315 302 
12.30 p.m. ... 474 445 440 470 394 300 268 395 508 315 302 
2.00 p.m. ... 460 436 434 470 405 310 280 394 494 325 310 
2.30 p.m. ... 460 430 432 460 405 420 290 394 484 325 315 
3.00 p.m. ... 465 440 438 464 408 425 292 398 495 330 318 
3.30 p.m. ... 470 446 444 468 417 330 300 404 504 338 323 
ced so Mee ee oe 478 448 445 470 420 338 306 406 502 345 328 
S20 pak. yn 475 450 448 472 424 342 312 410 504 345 330 





the stove space, but this distribution is, nevertheless, 
extremely important in determining the efficiency of 
the drying process. New stoves have been recently 
installed in the foundry with which the authors are 
connected, and from observation it was considered 
necessary to carry out experiments to determine the 
temperature distribution in a selected stove. 

This is of the type fitted with doors at both ends, 
and the moulds were charged into it by means of 
bogies. 

The chamber is rectangular in section, being 
18ft. long by 9ft. wide at the bottom by 7ft. 6in. 
high. The fire-box is at one side, the gases being 
led into a mixing chamber from which they enter 
the stove through ports arranged in three horizontal 
rows. These ports consist of holes in a brick structure 
which projects 18in. into the stove, so that the 
upper part of the stove is l0ft. 6in. wide. The 
arrangement of the ports is shown in Fig. 4, there 
being twenty-five in each row, the ports near the 
doors being larger than those towards the middle 
of the stove. The stove was already fitted with two 
recorders of the dial type connected to heavily 


TaBLe II.—Readings in Deg. Cent. from Permanently Installed 


Recorders 

Time. Recorder at Recorder at 

fire-box side sill port side (B). 
Pie) six tise.» ee --- 332 
11.00 a.m. sie, coe 343 
11.30 a.m. 543 349 
12.00 noon 543 354 
12. 30 p.m. 543 360 
2.00 p.m. 538 360 
2.30 p.m. 532 366 
3.00 p.m. 532 360 
3.30 p.m 532 366 
4.00 p.m 532 368 
4.30 p.m 532 372 


sheathed couples, one near the fire-box side, the 
other near the exit side. Heating is by means of 
coke burned in the fire-box, and secondary heated 
air is blown into the stove by means of a fan, along 
with the products of combustion. The exits in the 
floor of the stove are connected to an exhaust 
stack with natural draught. 

Eleven additional thermo-couples were put in 
the stove, their positions being as shown in Fig. 5, 
which is an end elevation of the stove at its medial 
section. Fig. 6 is a plan of the stove showing the 
arrangement of the moulds during one of the experi- 
ments described below, the other arrangements being 
extremely similar. In the first run a number of moulds 
were dried according to the usual practice, all the 
ports being left open, and readings of all the couples 
were taken at intervals during the later portion of the 
drying period. The results are set out in Table I. 

At the same time, the readings (Table II) of the 
recorders permanently installed on the stove were 
taken. 

It is evident that throughout the period the tem- 


TABLE au cpemerere Readings in peg. Os Cont. or Modifications. seaniend Test. 


the central eight in the middle row were closed, as 
shown in Fig. 7 (3). 
Fourtu Test (TABLE V) 
For this, the central seventeen ports in the top row 









































Baas | 
| Rice yet | 


Swain Sc. 
































“Tre Encineer” 


Fig. 6—Plan of Stove, Showing Moulds in Position 7 
(A, B, C=Thermo-Couples) 


and the central eight in the middle row were closed, 
as shown in Fig. 7 (4). 

Considering the distribution of temperature across 
the stove, the second and third tests gave results 
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Fic. 7—Diagram Showing Alterations Made to Ports of Drying 
Stove 


better in parts, but mostly worse than the first test. 
The fourth test, however, shows an all-round improve- 
ment. For example, taking in each case the final 





Heating Started at 3.45 a.m. 


















































Couple numbers. 
Time. - _ -- 
1 2 3. 4 5. 6. . 8. 9. 10. 11 
10.45 a.m. ... 350 335 325 367 308 338 288 292 318 225 208 
11.00 a.m. ... 350 337 328 370 310 312 290 298 300 228 212 
11.30 a.m. ... 362 348 335 381 318 323 300 304 288 237 219 
12.00 noon 377 364 349 402 327 334 310 318 292 244 225 
12.30 p.m. ... 405 394 372 445 343 352 325 335 305 358 235 
1.00 p.m. .. 445 430 408 525 366 376 350 362 342 282 254 
2.30 p.m. . 483 463 440 570 417 419 393 398 380 341 290 
3.00 p.m. . 518 478 463 571 445 440 410 413 395 353 302 
3.30 p.m. . 481 463 443 518 438 432 402 406 391 353 302 
4.00 p.m. . 445 425 408 454 410 400 375 370 364 320 270 


perature distribution across the stove was very far 
from uniform. It will also be seen that the gradual 
rise in temperature of all parts of the stove section is 
not shown by recorder A, and only in part by recorder 
B. This behaviour was repeated in the later experi- 
ments described below. It was decided to close some 


observed temperatures, the difference at the one side 
between top and bottom (couples 3 and 11) has 
decreased from 108 deg. to 67 deg.; from side to side. 
of the middle (couples 4 and 8), decreased from 62 deg. 
to 41 deg.; from corner to corner (couples 3 arid 9), 
decreased from 56 deg. to 7 deg. To obtain absolute 
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uniformity of temperature distribution is, of course, | steel during casting, and is consequently raised to the 


impracticable. 


Even if it were obtained for a|highest temperature. The properties of this layer 


particular loading of moulds, it would be upset for the | therefore determine the behaviour of the mould during 


next batch to be dried, unless the arrangement of | stripping. 
It is nevertheless | the refractoriness of the surface of the mould. It is 


moulds was exactly the same. 


important, for adequate drying of moulds with even ' found, 


TabLe L[V.—-Temperature Readings in Deg. Cent. After Second Modification. Third Test. Heating Started at 8.00 p.m. 


Time. | - ' 

| i pb ee 1 4 

12.00 noon | 425 | 396 390 426 
12.30 p.m. ... 446 | 404 388 437 
1.00 p.m. ... | 440 410 407 439 

S00 Dan. <5), -¢s02 55-0 Oe 416 402 450 

SESE? fae 420 411 449 

3.00 p.m. ... | 469 439 422 472 

3.30 p.m. ... 458 435 425 468 

4.00 p.m. ... 472 443 429 482 


moderate fuel economy, to avoid cold areas in the 
drying stoves, since these either prolong the drying 
operation unduly, or give incompletely dried moulds. 


MOISTURE ABSORPTION AFTER STOVING 

Plastic clays are hygroscopic after drying, and 
absorb water vapour from the air with great readi- 
ness. This absorption takes place at the surface of 
the dried mould, and leads to a rapid decrease in the 
strength of the face, so that, on casting, the steel is 
more easily able to wash away the surface or to 
penetrate into the mould through the surface layer. 
The fall in strength of dried-sand specimens was 
described in a paper given by one of the present 
authors at the French Foundry Congress last year,’ 
and the results of further experiments are set out in 
the Iron and Steel Institute report already referred 
to.* If the drying process has been incomplete, so 
that water is still present inside the mould material, 
then this water will move outwards towards the 
surface after the mould has cooled down. This 
movement or “ striking back ” is likely to occur more 
particularly in pit moulding, where the mould cannot 
be heated as a whole, and all the drying takes place 
from the face inwards. 

It is thus important not to allow moulds which 
have been dried to stand in the casting bay for a 
longer time than is definitely necessary before cast- 
ing. If a dried mould does stand for a long time in 
the foundry, putting it back into the drying stove and 
reheating it to drive off the absorbed water does not 
restore the original strength of the dried surface, 
but leaves it permanently weaker than after the 
original drying. 

MovuLtp Paints 


In modern dry-sand practice, most moulds are 
given a coating of some kind of paint, and the results 


TasLe V.—Temperature Readings in Deg. Cent. After Third Modification. Fourth Test. Heating Started at 3.00 a.m. 


| 
} 


Time. | 

i ee ae: | 3 4. 

11.15 am. 307 | 382 | 372 431 

11.30 a.m. . ree 408 | 393 383 440 

Sree 472 |; 429 425 455 

12.30 p.m... : : 492 442 451 465 

1.00 p.m 513 470 473 470 

2,30 p.m. 442 424 418 430 

3.00 p.m. ... 445 433 424 448 
3.30 p.m. . 458 451 437 | 457 j 

3.50 p.m. .. 483 | 458 448 473 


obtained in the stripping of the castings depend 
largely, other things being equal, on the nature and 
manner of application of the paint. It is the surface 
layer of the mould which comes into contact with the 





Fic. 9—-3-ton Casting made in Dried Synthetic Silica Sand and Clay Mixture, Painted 
with White Silica Paint 


A paint may be applied to increase 


however, that too refractory a coating, 


Couple numbers. 





Be iene es | Get . | 

| BOGE Ant SASS, Benen? a te SEZ, 
331 e782 | 16 |}. 362 404 269 | 257 
334 281 | 312 | 365 | 407 278 | 265 
349 294 | 340 | 381 | 429 | 282 | 271 
362 314 351 385 | 441 295 | 285 
369 319 | 359 | 389 | 440 | 298 | 287 
376 325 | 361 | 399 | 443 | 299 289 
386 334 | 370 | 404 452 | 313 300 
393 348 378 | 411 | 456 321 308 


though it may leave the steel readily after cooling, 
is apt to give a rough surface to the casting. Most 
paints contain mixtures of oxides such as silica and 
alumina, whilst any oxidation of the steel in contact 
with the mould gives ferrous oxide, with small amounts 
of other oxides such as manganese oxide. All these 





Sand-Steel Mass Produced by Penetration of Steel 
through Mould Surface. x 25 


Fic. 8 


oxides can react together to give a high viscous slag, 
which should adhere to the facing sand behind it, 
and not be fusible enough or of such a composition 
as to fuse to the surface of the steel in front of it. 
Modern dry-sand mixtures are usually coarser in 





Couple numbers. 


5. ee fetger es pei eee Pie 
: } - = See nae x Sais 
381 286 328 364 | 365 | 296 | 318 
389 296 | 333 | 375 | 372 {4 304 324 
419 323 348 | 403 | 394 320 339 
444 341 | 364 | 425 421 | 337 | 356 
152 355 380 444 448 | 352 370 
434 366 380 404 } 443 | 343 360 
443 367 383 414 | 442 | 335 | 367 
450 | 375 | 390 | 424 | 448 | 362 | 374 
461 383 | 398 | 432 | 455 370 | 381 
' 


grain and more permeable than those formerly used, 
and one function of the mould paint is therefore to 
seal the surface of the mould and to prevent penetra- 
tion of the steel. If penetration does occur, the steel] 








flows for a surprising distance between the sand grains 
and a mixture of sand and steel results, which is very 
difficult to deal with in the fettling shop. Fig. 8 is 
a photo-micrograph at a low magnification of a sand- 
steel mass produced in this way, the black areas 
being holes, the grey areas steel, and the white areas 
sand. In this mixture there was 47 per cent. of steel, 
which had penetrated 2in. from the surface into 
the interior. 

Paints for dry-sand moulds may be made in the 
foundry from a variety of materials, a very popular 
base being silica flour. This is suspended in water and 
may be applied either by brushing or by spraying. 
A coating of silica flour by itself, however, is powdery 
and easily rubbed away after drying. The liquid is 
therefore stiffened by the addition of bentonite, which 
increases the dry strength of the coating, and a small 
amount of core compound, which hardens the surface. 
A typical composition of such a paint is as follows :— 


Silica flour 20 Ib. 

Bentonite $ lb. 

Core cream ... 1} Ib. 
2 


Water, gallons 


This is suitable for spraying. If a brushing paint 
be required, the amount of water is reduced until 
the desired consistency is obtained. 

A casting weighing 3 tons made in a dried synthetic 
silica sand and clay mixture, painted with white 


silica paint, is illustrated in Figs. 9 and 10, in the 


stripped state. Fig. 9 is a view on the side opposite 
the runner and shows an excellent finish. Fig. 10 
shows the part of the casting in front of the runner, 
where there is a small amount of burning on, due to 
penetration of the paint, which has not sufficiently 
resisted the wash of the steel. Fig. 11 is a photograph 
of a similar casting, the mould being made with 
the same materials treated in exactly the same way, 
except that it was left standing a longer time before 
casting. The surface of the mould has been weakened 
and there is more penetration of the steel through 
the surface, though the face is not much burnt on 
to the casting. 

These photographs of castings cast in moulds of a 
synthetic sand consisting of silica sand and clay may 
be compared with Fig. 12, which shows a smaller 
casting weighing 8 cwt., cast in a mould made from 
a proprietary facing sand, diluted: with an equal 
amount of King’s Lynn red silica sand. In this 
case, the sand has fallen away from the casting 
very well, but there is some burning on in the 
re-entrant angle, where the sand has been heated 
most strongly. 

Apart from the composition of a mould paint. 
the way in which it is applied to the mould surface 
is very important. It should be sufficiently thin to 
penetrate into the surface, and thus key itself well 
to the mould material. This means that it is often 
necessary to apply more than one coat to give an 
adequate thickness of paint. If the paint is applied 
as a single thick layer, it frequently rests very 
loosely on top of the mould material without 
penetrating between the grains, and is easily dis- 
lodged in patches, especially during casting. 

The finishing and painting of moulds is particularly 
important where compo is being used. Different 
methods of using compo are in operation in different 
foundries, and in the foundry with which the authors 
were concerned, good results have been obtained 
by using a coarse-grained compo for the moulding 
material, the face of the mould being afterwards 
finished by working into it a paint made from either 
crushed high-alumina clay which is the basis of the 
compo, or from crushed clay pots, with an addition 
of raw clay to provide sufficient bond. This paint 
may with advantage be made in two grades, one a 
coarser paint which is applied first, and keys very 
well into the coarse compo, the other a finer one which, 
in turn, keys itself into the rather rough surface left 





Fic. 10—The Same Casting as in Fig. 9, Showing Small Amount of Burning-on 
in Front of Runner 
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by the coarse paint, and provides a smooth finish 
to the mould. 


EXPERIMENTS WITH COMPO 


Compo has been used continuously in this country 
as a moulding material for many years. There were 
many local variations in its make-up due to the 
incorporation of materials plentiful in a particular 
locality, but no major alteration took place until 
the increasing scarcity of old clay pots necessitated 
the utilisation of alternative materials. The influence 
of size and shape of particle, and the importance of 
the distribution of particle size, which have been 
investigated during recent years in sands and other 








Fic. 11—Casting made in Mould which had been Allowed 


refractory materials such as bricks, appear to have 
received little attention in the case of compo. 

This omission is now being remedied. Other 
investigations, some of which are described in the 
Iron and Steel Institute Report, already referred to,!° 
are towards the utilisation of a straight mixture of 
a single refractory material with raw clay. 

The variation in particle size distribution and other 
properties of compos at present in use is illustrated 
in Table VI, which gives the results of examination 

TaBLeE VI. —Properties of Ti hree Compos 

















Per cent. remaining on B.S.I. | Compo 1. | Compo 2. | Compo 3. 
sieve No. 
pits | 0-3 3-1 1-9 
10 5-8 4-7 3-2 
16 7-8 11-6 8-6 
22 5-9 7-5 4-1 
30 4-3 4-0 3-9 
4a 6-3 7-5 4-1 
60 9-0 7-6 4-8 
100 11-1 8-6 11-5 
150 . 3-1 2-7 16-7 
Silt grade i 26-2 24-1 20-0 
Clay grade.. 20-2 18-6 19-4 
Permeability No. ‘ 19 33 30 
Green strength, Ib. per square 
inch ; oi % 8-6 6-7 8-8 
Water content, ‘per cent. ‘ 8-6 8-2 7-7 
Dried at 200 deg. Cent. for one 
hour, Ib. per square inch 116 218 140 
Heated to 900 deg. Cent. for 
hour and crushed cold, Ib. | 
per square inch en ee 470 150 








of three compos manufactured and sold in considerable 
quantities to foundries by three well-known com- 
panies. It is naturally to be expected that the 
foundry behaviour of these three materials will be 
different if they are treated in the same way. 

One fundamental difference between dry sand with 
a silica base and compo with a clay base is in their 
volume change after being strongly heated, silica 
expanding whilst clay contracts. This is illustrated 
by the following results of an experiment in which 
some of the materials already referred to in connection 
with Figs. 2 and 3 were formed into cylinders 2-256in. 
long by 1-128in. diameter, which were heated to 
1460 deg. to 1470 deg. Cent. for one hour and their 
lengths measured again after cooling : 
Change in length, 


Mixture. Green relative 
density. per cent. 
B woe eek. anew peeked pee En ae +2-08 
Cc ee See. tage ee ee ge ae Sos. Se ee 
F 1-9 —1-39 
G 1-9 +3-47 


The oui Sima obtained naturally vary with 
the previous history of the materials. For example, 
a clay base which has already been calcined will 
have already contracted permanently, whilst the 
raw clay used for binding will contract on heating. 
Similarly, if any reclaimed silica grains are included 
which have previously been heated to a sufficiently 
high temperature, the after expansion of the sand 
mixture will be reduced. 


MaxktnG MEDIUM-WEIGHT CASTINGS 


and dry sand are competitive materials. Either 
can be used satisfactorily, and the choice, for a 
given casting, often depends on the relative quantities 
of the two materials available at the time, or on the 
amount of work passing through different sections 
of the shop. The possibilities of dry sand are being 
investigated, and it is being used for progressively 
heavier work. It may in time replace compo entirely 
in this country. From an economic point of view, 
dry sand is a cheaper material than compo, since it 
uses a cheaper base, some old sand may be reclaimed 
for subsequent use, and the cost of painting moulds 
is less than in the case of compo. On the other hand. 
compo has an established position in making the 


to Stand for_a Longer Time 


heaviest steel castings, and also there seems no reason 
why larger amounts of compo should not be reclaimed 
than in current practice. In the authors’ opinion, 
both materials will be used in this country for some 
years to come, their foundry properties being steadily 
improved as investigations progress. 

The authors express their grateful thanks to the 
directors and management of English Steel Cor- 
poration, Ltd., for permission to publish this paper, 
the experimental work for which was carried out in 
the foundries and laboratories of that company. 
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Multiple-span Suspension Bridge 


A DIFFICULT engineering problem under 
consideration in the United States is the bridging of 
the Straits of Mackinac, at the northern end of Lake 
Michigan, in order to avoid the delays in handling 
an enormous highway traffic by ferry steamers. 
Incidentally, it might also eliminate the railway train 
ferry. The distance from shore to shore is about 
44 miles, but the depth of water in the channel 
reaches nearly 300ft., and in winter the ice is not only 
very thick, but is piled up in high ridges by the 
winds, and when it moves it is almost irresistible. 
Extensive land, marine and aerial surveys have been 
made, and borings to determine foundation con- 
ditions have ‘been carried out. Three alternative 
designs have been made tentatively, all for sus- 
pension spans. One of these calls for four consecu- 
tive spans of 3000ft. each with two land arms of 
1500ft., or a total bridge length of 15,000ft., with 
approach embankments. Another provides for three 
suspension spans of 3600ft., and two land arms of 
1800ft., or 14,400ft., also with embankments for 
approaches. But the third and boldest pian is for a 
single span of 4800ft., with two land arms of 1900ft., 
or a total of 8600ft., supplemented by about 6000ft. 
of approach viaduct. In the multiple-span designs 
the tops of the towers would be connected by tension 
cables, practically horizontal. Motor traffic in summer 
reaches about 4000 cars and trucks daily, and in the 
sixteen years of ferry operation by the Michigan 
State Highway Department the traffic has increased 





compo 


For moulding medium-weight castings, 


rapidly year by year, with a record of nearly 275,000 








vehicles in 1937. Summer congestion causes maxi- 
mum delays of twelve hours, even with six steamers 
in service, while in winter delays of as much as three 
days have occurred, the steamers having been 
unable to get through the packed ice frozen into 
high masses. 


Patching Smelter Furnaces 


A method developed for patching weak 
spots and burned-out zones in the brick lining of 
smelter reverberatory furnaces was described at a 
meeting of the American Institute of Mining and 
Metallurgical Engineers, the purpose being to post- 
pone the termination of the run of the furnace. 





Fic. 12—8 cwt. Casting made in a Different Sand 


Many previous methods for patching small or large 
areas have been difficult and dangerous, often 
inefficient as to the life of the patches and usually 
involving some interruption of the furnace operation. 
The new method has been found successful and 
convenient for both vertical and inclined surfaces, 
and even for the parts exposed to flame, while it 
requires no interference with the continuity of 
furnace operation. In brief, this method consists 
in renewing the interior refractory surfaces by 
compressed air spraying of an aqueous suspension 
of finely divided particles of refractory material 
A Quigley gun was tried, but better results were 
obtained with a simpler home-made device. A 
difficulty was in the designing of a spray pipe that 
could be exposed to the flame for a time sufficient 
to spray the surface. This was overcome by suspend- 
ing the refractory material in water and blowing 
the mixture so that the large amount of water kept 
the pipe cool and free from deformation. It is the 
practice to use a piece of jin. steel pipe, 20ft. long. 
To prevent a sand-blast effect, the pulverised materials 
must not be more than 200 mesh in size. The material 
varies, but silica with 2 to 8 per cent. of fire-clay 
is generally used, sometimes with lime, magnesia, 
or flue dust. For repairing the silica arches of 
reverberatory copper-matting furnaces, the pulverised 
material contains 96 to 98 per cent. silica, with 
fire-clay, magnesia, or lime, according to tempera- 
ture, location of patch, and other conditions. It is 
applied in thin successive layers in order to give 
time for the contact surfaces to attain the tempera- 
ture at which the recrystallisation can take place, 
with resulting bonding. A portable pressure tank 
is fed from a funnel and the slurry is blown out by 
connection with high-pressure air pipe. 











CoRRECTION. “ Catalogues ”’ in 
our issue of June 2nd, we referred to a folder illustrating 
machine tools, stocked by Selson Machine Tools, Ltd. 
This name should have been Soag Machine Tools, Ltd. 


Rattway ELEcTRIFICATION IN FrRaNcE.—The electri- 
fication of the line between Paris and Hendaye, on the 
Spanish border, has been completed and was formally 
inaugurated recently. The 512 miles of line involved is 
now the longest electrified line in France. Electric locomo- 
tives with four 1000 H.P. motors have been built for use 
on this route, and on the inauguration run a train weighing 
500 tons covered the distance at an average speed of 68 
miles an hour. 


Tue Late Mr. F. W. Campion.—We regret to learn of 
the death of Mr. F. W. Campion on May 3lst, at the age 
of forty-four years. Mr. Campion joined Johnson and 
Phillips, Ltd., Charlton, as manager of the switchgear 
and transformer departments in January, 1934. His 
apprenticeship was served in the switchgear department 
of Ferranti, Ltd. Later he joined the General Electric 
Company, Ltd., at Witton, and from there he went to 
Siemens Brothers, Ltd., dynamo works at Stafford—now 
the English Electric Company, Ltd.—where he was chief 
draughtsman in the switchgear department, and subse- 
quently he gained further experience with Crompton 
Parkinson, Ltd., at Chelmsford. He served with the 
Royal Engineers in France during the Great War. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The International Steel Trade 


The steel trade is entering a period of the year 
which is usually regarded as a testing time for the export 
markets. Overseas buyers, as a rule, place their orders in 
the spring and early summer, and from then until the 
autumn trade generally languishes. This year, however, 
export business has not pursued the usual course and in 
the earlier part of the year export markets were lethargic 
and some concern was shown by the Continental steel 
makers at the lack of response of some of the most 
important overseas countries. For a time there was a 
period of fluctuating activity in the markets, which raised 
hopes that a general improvement was at hand. It cannot 
be said, however, that the export trade in any part of the 
world has really developed in accordance with the anticipa- 
tions held earlier in the year. British steel exports give 
an indication of the fluctuations in volume which have 
occurred. For December last the total was 162,040 tons, 
which in January dropped to 120,020 tons. In March the 
total rose to 167,917 tons, but fell again in April to 
146,056 tons. The position of the Continental steel 
industries, however, has improved since the beginning of 
March and a comparison of the figures issued by 
Cosibel, the Cartel selling organisation, shows that in the 
first three weeks of that month 44,500 tons was sold for 
export, whilst for the first twenty-three days of May the 
total reached 133,000 tons. At a time when all the Con- 
tinental steel-producing countries are devoting their 
energies to the output of steel for rearmament the export 
trade must naturally suffer to some extent. This, how- 
ever, does not apply to the Belgian and Luxemburg works, 
who are obtaining their fair share of orders from abroad. 
The German steel works, like the British, are unable to 
give near delivery and lately there has been a certain 
amount of criticism of the quality of German manufactures. 
The French works also are not so actively seeking foreign 
trade as they were a few months ago, but nevertheless they 
are obtaining their quota. At times when the overseas 
markets have seemed more active the practice of giving 
price concessions to obtain business has been abandoned 
in part, but lately, notwithstanding the noticeably 
improved export business, the works have been prepared to 
make considerable reductions on the official prices. There 
is, however, less need now for “‘ fight ” prices to be made to 
meet American and Australian competition, since the 
increased demand in the domestic market of both countries 
has relieved them from the necessity of seeking orders 
abroad at all costs. 


British Iron and Steel Production 


The output of steel during May reached 1,218,100 
tons and achieved a fresh high record. It exceeded by 
40,000 tons the previous highest monthly figure reached in 
November, 1937, when the production was 1,178,300 tons. 
These figures are the more*impressive, as the working 
days available in the month represent a little under 
twenty-seven, taking into account the Whitsun stoppages 
at certain works. The May output represents an annual 
rate of roughly 13,500,000 tons. The pig iron output also 
increased from 608,900 tons in April to 692,100 tons in 
May, an increase of 83,200 tons. There were 113 furnaces 
in blast at the end of May, compared with 100 furnaces 
at the end of April, thirteen furnaces having resumed 
operations during the month. The production of pig iron 
in May included 123,100 tons of hematite, 447,600 tons of 
basic, 99,300 tons of foundry and 13,200 tons of forge pig 
iron. 


Pig iron, Steel, 
tons. tons. 
1913—Monthly average 855,000 638,600 
1920—- ss --» 669,500 755,600 
1929— » a -. 632,400 803,000 
1931— is --- 314,400 433,500 
1932— n --- 297,800 438,500 
1933— Ry --- 344,700 585,300 
1934— a «+» 497,400 737,500 
1935— pe - 535,300 821,600 
1936— oe os 643,500 982,100 
1937— pal ee 707,800 1,082,000 
1938— Po - 563,600 866,200 
1938—November ... --- 461,500 860,000 
December ... - 445,800 655,700 
1939—January 500,500 811,700 
February 516,000 971,100 
March --- 603,600 1,170,900 
April ... . 608,900 1,058,200 
May 692,100 1,218,100 


The Pig Iron Market 


No further development of importance has 
occurred in the pig iron market over the week. The 
demand continues good in the case of basic, moderate for 
hematite, and rather disappointing for foundry. The 
statistics for April show that the production of all classes 
of pig iron rose during May to 692,100 tons, compared with 
608,900 tons,,an increase of 83,200 tons. The largest 
increase was in basic iron, which rose by 55,000 tons 
from 392,600 tons to 447,600 tons. There was an 
increase of 19,600 in the output of hematite, from 103,500 
tons in April to 123,100 tons in May. In the foundry 
department the increase in production was 6900 tons from 
92,400 tons in April to 99,300 tons in May. The production 
of forge increased from 12,900 to 13,200 tons, an increase of 
300 tons. The demand for basic is particularly urgent 
owing to the increasing output of steel and the shortage of 
scrap, which still remains acute. As nearly all the output 
is used by works associated with the producers there is 
very little left for sale in the open market. The foundry 
iron position has not materially altered. The tendency for 
consumers to buy forward is less noticeable, and this is 
taken as an indication that the recent movement in this 
direction was in order to safeguard future supplies rather 
than the result of increased requirements. The principal 
demand is for low-phosphoric foundry iron, which is 
largely used by engineering and other concerns having 





Government contracts. The call for high-phosphoric 
foundry has improved slightly, but the volume of business 
is still comparatively poor and is not likely to revive 
greatly until the light castings industry is in a better 
position as regards work. On the North-East Coast the 
local foundries have more work in hand than in the earlier 
part of the year, and specifications are rather more satis- 
factory. The export trade in Cleveland, however, for the 
time being is practically dead. In the Midlands the 
demand from the light castings foundries, which is usually 
a noticeable feature of the market this time of the year, 
fails to develop. Most of the works are operating upon 
short time. The position is not improved by the fact that 
some of the consuming works have appreciable stocks 
stillin their hands. In the Lancashire market new business 
in foundry pig iron has been quiet, largely because there 
is a feeling of uncertainty regarding prices. The quotations 
are not fixed for any definite period and consumers are 
inclined to think that a reduction may be at hand. On the 
other hand, the producers argue that their costs prevent 
prices being lowered. One effect of this uncertainty is 
that consumers, when they do enter the market, buy only 
from hand to mouth. Steady conditions rule in the 
Scottish pig iron market, but business at the foundries 
improves only slightly, and as a consequence the demand 
for foundry iron remains weak. The arrival of 500 tons 
of foundry iron from Australia recently caused some 
surprise in view of the present state of the Scottish 
market. 


The North-East Coast and Yorkshire 


Production is being pressed to the utmost at 
the steel works on the North-East Coast. Recently rolling 
mills have suffered from the shortage of billets, and outputs 
have been somewhat retarded. Purchases on the Con- 
tinent, however, have at last done something to relieve 
the situation, and in May the quantities of sheet bars, 
billets, blooms, and slabs imported into the Tees reached 
8041 tons. This is the largest quantity which has been 
received from abroad at Tees ports since January, 1937, 
when the arrivals reached 10,590 tons, and compares with 
2008 tons in April. Further large shipments are expected 
to arrive during June, and this should go some way to 
relieve the anxieties of the re-rolling industry on the 
North-East Coast. Lately the outputs from some of the 
re-rolling works have declined as a result of the scarcity 
of semis, and at one time there was a danger of deliveries 
of sections and material required for A.R.P. falling into 
arrears. Although the greater proportion of the steel 
now being produced is wanted for Government purposes, 
either directly or indirectly, there has been a big expan- 
sion in the past few weeks in the requirements of general 
consumers. All the principal industries using steel, the 
chief of which are engineering, ship building, and con- 
structional engineering, are exceedingly well placed for 
orders, and are pressing business upon the steel works. 
The revival in the shipbuilding industry is particularly 
noticeable, and recently four more ships have been placed 
with Tees builders, with the result that the demand for 
shipbuilding steel will be further increased. Users are 
freely indulging in forward buying, and although prices 
are only fixed until the end of October, in many cases 
contracts for delivery up to the end of the year have been 
entered into on the terms that the price is that ruling on 
date of despatch. The Yorkshire steel market continues 
active, and practically all the steel works are operating at 
capacity. There is usually some sign of the normal summer 
decline in business at this time of the year, but so far 
there have been no indications that this is approaching. 
In the Sheffield district the makers of basic billets are 
booked for several months ahead, and consumers are 
beginning to complain of delays in delivery. There is not 
the same eager request for acid steel billets, but the works 
are gradually becoming full up with orders. There is a 
vigorous demand for bright bronze steel bars, and ordinary 
small steel bars are passing into consumption in large 
quantities. Consumers’ requirements of special steel are 
also on a heavy scale, and the demand for stainless steel is 
well maintained. So well booked are the works in this 
district that there seems every possibility that operations 
will be fully maintained until the beginning of August. 


Current Business 


The Brush Electrical Engineering Company, 
Ltd., Loughborough, has almost completed a new 
machine shop. Broom and Wade, Ltd., High Wycombe, 
have secured an order for the supply of about 350 pneu- 
matic picks, rock drills, and other tools for the develop- 
ment of coal deposits in Iran. The tin-plate works at 
Mold Alyn, near Wrexham, of Richard Thomas and Co., 
Ltd., which have been closed since 1937, have been 
re-opened. Rowe Bros. and Co., Ltd., lead sheet and pipe 
makers and paint makers, are extending their premises 
at Queen Street, Exeter. Barclay, Curle and Co., Ltd., 
Whiteinch, Glasgow, have obtained an order from the 
British India Steam Navigation Company, Ltd., for a 
cargo vessel of about 6600 tons gross. Ropner and Co., 
West Hartlepool, have placed orders for two motorships 
of 9500 tons deadweight with Sir James Laing and Sons, 
Ltd., Sunderland, the engines for which will be supplied 
by J. G. Kincaid and Co., Ltd., Greenock. Smith’s Dock 
Company, Ltd., has booked a contract to build four ships 
of 3400 tons each for the Prince Line. Work preparatory 
to the sinking of a new colliery for Evans and Bevan, Ltd., 
has been commenced at Brynteg, Seven Sisters, Neath. 
For the first time since the war the Clydebridge Steel 
Works of Colvilles, Ltd.; will not close for the Glasgow 
Fair holidays owing to the large amount of work in hand. 
The Department of Overseas Trade announces that the 
following contracts will be open for tender :—-Montevideo, 
State Electricity Supply and Telephones Administration : 
500 tubular steel masts (Montevideo, July 24th) ; Egyptian 
Ministry of Education: supply and delivery of involute 
gear cutters, high-speed steel plain milling cutters, shell 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


end mills, angle cutters, and hob gear cutters for trade 
schools in Egypt (Cairo, July 15th); South African Rail- 
ways and Harbours Administration : supply and delivery 
f.o.b. ocean-going vessel of quantities of hollow steel bars 
(Johannesburg, July 20th); New Zealand, Wellington, 
City Corporation: supply and delivery of cast-iron con- 
crete-lined pipes (Wellington, July 3rd); Wellington, 
Public Works Department : supply of two motor-operated 
roller shutter doors for power-house (June 20th) ; Johan- 
nesburg Hospital : two horizontal self-contained economic 
type boiler and automatic stokers, and one mechanically 
operated coal conveyor capable of feeding a complete 
battery of four boilers (South Africa, July 3rd). South 
African Railways and Harbours Administration: Supply 
and delivery of quantities of rolled steel beams in various 
sizes (Johannesburg, Tender No. 2232 Steel Beams, 
July 6th) ; supply and delivery of structural steelwork, &c., 
for a 600-ton coaling plant at Pietersburg (Johannesburg, 
July 31st). 


Copper and Tin 


Conditions in the electrolytic copper market have 
remained rather dull and disappointment is expressed that 
the recent adjustment in the United States domestic price 
has not brought out more buying. The American sales 
are reported to have averaged about 2500 tons daily, 
which is somewhat better than the April turnover. There 
are few indications, however, that any substantial improve- 
ment in the American market is at hand, although con- 
sumers are believed to have reduced their stocks during 
May. The settlement of the strike in the American motor 
industry should help the copper trade, since that industry 


takes considerable tonnages. There has been a fair amount | 


of buying in Europe, most of the business having been 
transacted with consumers in the smaller Central European 
states. Russian buying has been quiet for some time, and 
it is not expected that this country will re-enter the market 
on an important scale for some time. Japanese purchases 
also have dwindled. In Great Britain there has been a 
fairly active business and some speculation in electrolytic 
copper developed. Although the prompt position in this 
market cannot be described as tight, there does not seem 
much metal available. In general consumers are following 
a policy of covering only their near requirements, and this 
naturally affects the prompt situation. The stocks in the 
hands of European consumers, however, appear low and 
it is probable that any tendency for prices to rise would 
bring out a considerable amount of buying. Conditions in 
the London standard market do not show much change. 
Business has been unusually quiet and there is a very small 
volume of speculation in the market. Comparatively 
little hedging business has been transacted.... The tin 
market has presented no particular feature of interest and 
there has been a general tendency to await the result of 
the meeting of the International Tin Committee on June 
14th, which will decide the figures of the quotas for the 
third quarter. It is suggested that if the quotas are 
increased it may have the effect of further delaying an 
advance in the price to the £230 level and the realisation 
of some of the buffer pool stocks. Speculation in this 
market is almost non-existent, since, whilst it is so com- 
pletely under the control of the Tin Committee, few specu- 
lators are rash enough to take chances. American buying 
has been indifferent and the Continent also has shown 
comparatively little interest. The industrial demand for 
this metal in fact remains rather lifeless. 


Lead and Spelter 


New buying in this market has been on a small 
scale, but considerable quantities continue to pass into 
consumption and most of the industries for which lead is 
the principal raw material are well supplied with orders. 
The rearmament programme is responsible for a consider- 
able proportion of the current demand. Prices have moved 
within comparatively narrow limits and free offerings by 
producers have operated in the direction of keeping values 
at around recent levels. No doubt some of these sales 
have been hedging operations, as the producers apparently 
take the view that it is better to sell any surplus lead left 
on their hands on the London Metal Exchange than keep 
it until it is absorbed into consumption. When, as at the 
present time, speculative interest is below normal, this 
naturally affects prices adversely. On the other hand, if a 
sudden demand were to arise the producers would probably 
have to re-purchase the metal they had sold and this would 
have the effect of raising prices. Although some Mexican 
lead is expected to reach this country shortly, supplies 
coming to hand this month will probably be rather below 
the average, and it is possible that at the end of June lead 
will have to be taken out of warehouse to meet contracts. 
Although war risk insurance rates have recently been 
reduced, this has not had any noticeable effect upon the 
market, probably owing to the unsettled international 
situation. There has been some improvement in the 
demand from the Continent, and this is a welcome sign 
after a period during which buying was on a hand-to- 
mouth scale. American statistics give the exports from 
the United States for the first four months of this year as 
46,766 tons, compared with 13,593 tons for the correspond- 
ing period of 1938. The largest quantity went to Japan, 
who took 14,404 tons.... The appearance of the spelter 
market shows no alteration. The quantities passing into 
consumption are substantial, as the galvanisers continue 
to take good tonnages and other industries employed in 
rearmament have also been good buyers. The quantities 
available, however, have been sufficient to meet all require- 
ments, and whilst the price remains steady there seems to 
be no particular reason for any pronounced upward move- 
ment. American statistics for May show that production 
was 42,302 tons, which was only slightly lower than the 
April figure of 43,036 tons. The deliveries, however, 
dropped from 40,641 tons to 39,607 tons in May and the 
stocks rose from 130,380 tons in April to 133,075 tons last 
month. : 
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Current Prices for Metals and Fuels 


Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to,yhome users purchasing only 


from Associated British Steelmakers. + Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


PIG IRON. 


Home. 


Export. 
Foundry home prices, except for Scotland, less rebate of 5/-. 
(D/d Teesside Area.) 








N.E. Coast— £s. d. £ «4: 
Hematite Mixed Nos. ... 6 0 0... a 
Pas No. 1 e..¢-%.... 515 0 
Cleveland— ; 
No. 1 ee a eet | ee, Ra 
No. 3G.M.B. 419 0.. 56 0 0 
No. aay 4:38: 0::. ize 
Basic 4 12 @.. —- 
MipLanps— 
Staffs— (Delivered to Black nie Station.) 
North Staffs Foundry 5 1 Sapaye _ 
” » Forge 418 od £5 0 — 
Basic BRS. A298 6:55 - 
Northampton— 
Foundry No. 3 Oe 6 kh: i -- 
Forge 415 6to £4 17 _ 
Derbyshire— 
No. 3 Foundry BSR ee — 
Forge 418 Otof5 0 0 _ 
ScoTLanpD— 
Hematite, f.o.t. furnaces 6 0 6.. 
No. 1 Foundry, ditto ... 5 8 0.. —_ 
No. 3 Foundry, ditto SS: s — 
Basic, d/d Se eee — 
N.W. Coast— (6 0 6d/d Glasgow 
Hematite Mixed Nos. ...;6 6 0,, Sheffield 
{6 12 0,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lanes anD YORKs— £ s. d. 2 wd. 
Crown Bars ce SEBS H asi ane 
Best Bars wee ae —_— 
MipLanps— 
Crown Bars ... ae: ee ee — 
Marked Bars (Staffs) - 1615 0.. _ 
No. 3 Quality... sce! RRP Be: — 
No. 4 Quality... Sie | Set a he — 
ScoTLanD— 
Crown Bars OS: ae ae oe 12 6 0 
Best... « 12-38: 0... 1215 0 
N.E. Coast— 
Crown Bars A oe ae ee 12 5 0 
Best Bars aie isk De Bee -@.... 12 15 0 
Double Best Bars . bee Oo 13 & 0 
NORTHERN IRELAND AND FREE StaTE— 
Crown Bars, f.o.q...- « SB 39» B.... — 
STEEL. 
*Home. tExport 
LoNnDON AND THE SouTH— £a¢é. £ s. d, 
Angles 1010 6.. 10 0 0 
Tees... 1110 6.. 11 0 0 
Joists 1010 6.. 10 0 0 
Channels... a nee 1015 6.. 10 56 O 
Rounds, 3in. and up aE 30° 6 ... 11 0 0 
“ under 3in. 34°39. Of... ll 0 0 
Flats, under Sin. ... BF St... ll 0 0 
Plates, jin. (basis) 1015 6... 10 2 6 
o* Rape ie oe woe 10 7 6 
« qin. ... 1d: +665. 10 12 6 
nm fein. ... Se 9 38S 1017 6 
Un. jin. to ond ‘inal 
6 Ib. per sq. ft. (8-G.)... 11 12 6 .. 11 12 6 
Boiler Plates, jin. 1113 0.. 11 12 6 
Norts-East Coast— £ s. d. £ a :d2 
Angles 10: 3:0... 10 0 0 
Tees... Mz D3... ll 0 0 
Joists 10 8 O.. 10 0 0 
Channels.. 1013 0.. 10 5 0 
Rounds, in. inti up a < poe ll 0 0 
~ under 3in. 11 15 Of... 11 0 0 
Plates, jin. (basis) 1010 6.. 10 2 6 
» fein. ... 10 15 6.. 10 7 6 
=a qin. ... a 2-6 .. 10 12 6 
a fin. . ae ae 10 17 6 
Un. ¥in. to oad tea: 
6 Ib. per sq. ft. (8-G.)... 11 12 6 ... 1112 6 
Boiler Plates, jin. ee. nus 1112 6 
MIDLANDS, AND LEEDS AND DiIstTRicT— 
£ s. d. £ 8s. d. 
Angles oo BD... 10 0 0 
Tees... Pras * an to, aan 11 0 0 
Joists oe ae ee... 10 0 0 
Channels... «os, Ee D5. 10 6 0 
Rounds, 3in.andup ... 11 8 0.. M0: 9 
— under 3in. me > ae a ll 0 0 
Flats, 5in. and under +ee: 15 = OF.; ll 0 0 
Plates, #in. (basis) » IPSS Oe 10 2 6 
~ fyin. ... + BOs 10 7 6 
‘s ree ee ee pe 10 12 6 
pa sin. ... ‘eee Ge oes 10 17 6 
Un. ~10. to alk ‘jel. 
6 Ib. per sq. ft. (8-G.)... 11 12 6.. 1112 6 
Boiler Plates, jin. . Ae Ss. 1112 6 





Ferro Manganese (loose), 16 p.c. 





STEEL (continued). 


*Home. tExport. 
GuLascow anD District— 2 ed. £ s. d. 
Angles aight 50 AAR oes 10 0 0 
DS Sig Shas, gs Ria EA ll 0 0 
Joists... 10:8 8... 10 0 0 
Channels... Are fe a! 10 5 0 
Rounds, 3in.andup ... ll 8 0.. ll 0 0 
fe under 3in. ... 11 15 Of... 11 0 0 
Flats, 5in. and under ... 11 15 Ob... ll 0 0 
Plates, jin. (basis) 1010 6... 10 2 6 
Maye “See Aspects Se | an We 10 7 6 
” ON aeeeeercg, - aae e e 10 12 6 
»” Pieces tt Be SS 1017 6 
Un. in. to and incl. 
6 lb. per sq. ft. (8-G.)... 11 12 6 .. 1112 6 
Boiler Plates, #in. ee Po oe ee 1112 6 
Sourn Wates AREA— £.-s.. da. $. 256: 
Angles an eS Oy 10 0 0 
| Seren YBa SE rn ll 0 0 
Joists... $0 85: @ 10 0 0 
Channels... Sect aces: Ge we ap 10 5 0 
Rounds, 3in.andup ... 11 8 0.. ll 0 0 
“ under 3in. a eee | ll 0 0 
Flats, 5in. and under ... 11 15 Of... 1l 0 0 
Plates, jin. (basis) 10 13 0 10 2 6 
eg Ease nis ce AO EOS Oe .. 1 Sock ye 
= OOM ii PEEP Re Be 10 12 6 
” SR ee ane 10 17 6 
fin. to and incl. 
oe per sq. ft. (8-G.)... 11 12 6 Sn 11 12 6 
[RELAND—F.0.Q.— BELFAST. Rest or IRELAND. 
£ eid £ se. d. 
Angles fic~ pe SBA Be. 10 15 6 
Daa! scctissck hae See Ee 1115 6 
Joists . 1013 0O.. 10 15 6 
Channels... .. sna, BOS O... it: Os 
Rounds, Sin. and v TBE 50s ERS, O ceme 1115 6 
e under 3in. 32) 0. Bi. 12 2 6 
Plates, jin. (basis) 30 16:6: .. 10 18 0 
ew! ° Ge heweemnerssed | eae, ae 11 3 0 
*» tin. eee ee ll 8 0 
be Me ek ey i ee 1210 0 
Un. fin. to fin. Siak. ie: oe a 1112 6 


t Rounds and Flats tested quality ; ‘einaned 3s. less. 
OTHER STEEL MATERIALS 


Home. Export, f.o.b. 

Sheets. fe eS S «a & 

11-G. and 12- stig 1315 0 11-G.to14-G. 11 5 0 
13-G., d/d...  ... . 14 2 6 15-G.to16-G. 1115 0 
14-G. to 20-G.,d/d... 14 10 0 17-G.to18-G. 12 0 0 
21-G. to 24-G..d/d... 14 15 0 19-G.to20-G. 12 5 0 
25-G. and 26-G., dja 1510 0 21-G.to22-G. 1217 6 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 

The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
lots to 10-cwt., £2 per ton extra. 

Galvanised Corrugated sheets, basis 24-G.— 





Home. £ s. d. 
4-ton lots and up ... 17 & 0 
2-ton to 4-ton lots 1712 6 

18 17 6 


Under 2 tons oe nan 
Export: India, £15 158. ¢.i. £5 Irish “Free State, £17 5s., 
f.0.q.; General, £15 15s., f.o.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.t., Bristol Channel Ports, 20s. 4}d. 
Tin-plate Bars, d/d Welsh Works, £7 5s. 


BritLEtTs—100-ton lots and over, 35 to 100 tons, 5s. extra; less 
than 35 tons, 10s. extra. 2. 8,0) 
Soft (up to 0-25% C.), untested 7°76 
” tested ... 712 6 
Basic (0- 33% to 0-41%C.)... 717 6 
» Medium (0-42% to 0-60% C.)... 810 0 
» Hard (0-61% to 0-85% C.) 900 
” » (0-88% to 0-99% C.) 910 0 
” » (over 0-99% C.) : 10 0 0 
Rails, Heavy, 500-ton lots, f.o.t. 910 0 
» Light, f.o.t.... bite 810 0 
FERRO ae. 
Tungsten Metat Powder 4/94 per lb. (nominal) 
Ferro-Tungsten ... 4/8 per Ib. (nominal) 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £23 10 0 7/6 
s »  6p.c.to8p.c. ... £23 6 0 7/6 
2 »  8p.c.tol0p.. ... £23 5 0 7/6 
” ” Max. 2 p.c. carbon ... £36 0 0 1l/- 
” ” » lp.c.carbon ... £38 5 0 11/- 
” ” » 0-5p.c.carbon £41 0 0 12/- 
», carbon-free 10d. per Ib. 
Metallic Chonnam 2/5 per lb. 


£16 15 0 home 


» Silicon, 45 p.c. to 50 p.c. £12 10 Oscale 5/- p.u. 


” *” 75 p.c. ... £17 © Oscale 6/- p.u. 
» Vanadium .. 14/- per lb. 
¥ Molybdenum é 4/10 per lb. 5/- forward 
Titanium acne free) 9d. per Ib. 
Nickel wai ton) . ae £185 to £190 per ton 
Cobalt 8/6 to 8/9 per lb. 























NON-FERROUS METALS. 


(Official Prices, June 14th.) 
CorpreR— 
NIE chk: Sesin ves £41 17 6to£42 0 0 
Three Months ... £42 3 Ytof4z 5 
Electrolytic £47 5 Oto £48 5 0 
Best Selected men. ara Bir- 
mingham £48 0 0 
Sheets, Hot Rolled £78 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 123d. 123d, 
»  Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 0 0 
Home. Export. 
Tubes, Solid Drawn 2/1 Alloy 11}d. 11$d. 
»  Brazed 13$d. 134d. 
Tin— 
Cama cia wee ed eke se EBT 10-0 to 2287 28. 0 
Three Months... ... ... ... £225 0 Oto £225 5 0 
SPELTER— 
Gomh:.:. ss ss. £14 0 Oto£fl4 1 3 
Three Months ... £14 3 9tofl4 5 O 
Lrap— 
Cash ... a £14 11 3to£l4 13 9 
Three Months .. £14 13 9to£l4 15 0 
Aluminium Ingots (British) .. £94 (net) 
FUELS. 
SCOTLAND 
LaNARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 18/— to 18/6 
Hamilton Ell 17/6 
Splints 20/6 

AYRSHIRE— 

(f.0.b. Ports) — 

Steam 17/- to 17/3 
ForesHIRE— 

(f.0.b. Methil or Burntisland)— 
po 18/- 
Unscreened Hevightion, 18/6 

LorHians— 

(f.0.b. Leith) — 

Hartley Prime 3 18/- 
Secondary Steam ... 17/- 
ENGLAND 

Sourn YorKsHIRE, DoNCASTER— 
Steam Hards... 19/- to 20/- 
Washed Smalls 16/— to 17/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best .. 19/- 
» Second... ... 18/— to 18/6 
» Best Small ... 15/6 
Unscreened 17/- to 18/- 
DurHamM— 
Best Gas... . 19/6 
Foundry Coke 26/- to 28/- 
CarpurF— SOUTH WALES 
Steam Coals : 
Best Admiralty wank 23/6 to 24/- 
Best Seconds .. , 23/- to 23/6 
Best Dry aie 23/- to 23/6 
Ordinaries... 23/- 
Bunker Smalls 16/— to 17/6 
Cargo Smalls ... 15/- to 15/6 
Dry Nuts 27/6 to 28/- 
Foundry Coke 35/— to 42/6 
Furnace Coke 33/6 
Patent Fuel ... 25/6 
SwansEa— 
Anthracite Coals : 
Best Large ... 36/- to 38/- 
Machine-made Cobbles.... , 41/- to 45/6 
Nuts ae 40/— to 45/- 
Beans 33/- to 38/6 
DOR ia x00) see 26/- to 30/- 
Rubbly Culm... 15/— to 16/- 

Steam Coals : 

Large Ordinary 22/6 to 24/6 


FUEL OIL. 
Inland consumption: contracts in bulk. 


Exclusive of Government tax of Id. per gallon; aud 9d. per 
gallon on oil for road vehicles. 


Ex Ocean Installation— Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
43d. 


Diesel Oil 
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French Engineering Notes 
(From our own Correspondent in Paris) 
Capital Ships 


WHEN the Naval Statute of 1926 fixed the 
minimum tonnage of the Navy at 691,000, which is already 
exceeded, it prepared the way for carrying out a new 
policy of naval construction in place of the haphazard 
and experimental methods that had then become general. 
There was a complete absence of homogeneity in the con- 
stitution of the fleet. Before effect was given to the 
Statute it had been supposed that the national defence 
could be safely assured by submarines and light surface 
craft of great mobility and speed. This theory of Admiral 
Aube strongly influenced public opinion, although the 
Superior Council of the Marine never abandoned its belief 
in the necessity of big ships as a first line of defence. The 
long-term programme that followed the adoption of the 
Statute began with the construction of submarines, 
torpedo boats, destroyers, and light cruisers. The 
destroyers, as well as the cruisers of the 7720-ton class, 
gave results that placed them among the fastest and most 
efficient ships of their categories. The programme included 
battleships which, however, were held back as long as 
possible, and the first two were only put in hand when it 
was found, necessary to reply to the German “ pocket ” 
battleships with the 26,500-ton ‘‘ Dunkerque” and 
‘“* Strasbourg.” In the same way, the building of 35,000- 
ton battleships by Italy was followed by the “ Richelieu ” 
in the construetion dock at’ Brest, from which she was 
floated out in January last. The ‘‘ Jean-Bart” is well 
advanced at Saint-Nazaire. Activity in German yards 
suggests that the French Navy will be outclassed in the 
near future unless a determined effort is made to maintain 
its present advance. Work was therefore begun on the 
third battleship, “‘ Clemenceau,” immediately the “‘ Riche- 
lieu’ was towed out of the Salou dock at Brest to be 
lengthened at the bows, and now an order has been given 
to Penhoét and the Chantiers de la Loire for the building 
of a fourth 35,000-ton ship to be named the ‘‘ Gascogne ” 
as soon as the hull of the “‘ Jean-Bart ”’ is transferred to 
the fitting-out side of the Saint-Nazaire construction dock 
towards the end of the year. All four ships are being built 
to identical plans, and at Saint-Nazaire an ingenious plan 
for accelerating work has been devised by Monsieur Caquot. 
This activity in the construction of capital ships is approved 
by the country, which is now fully alive to the necessity of 
making the Navy strong enough to defend an Empire 
which has become a major factor in the national economy. 


The Tancarville Bridge or Tunnel 


In view of the favourable report by the engineers 
of the Ministry of Public Works upon the proposal to 
construct a road bridge at Tancarville, where the Seine 
begins to broaden out into the estuary, it was supposed 
that the controversy between Havre and Rouen over the 
rival merits of the bridge and the tunnel had been closed. 
But the whole question has been re-opened by a decision 
of Honfleur, on the other side of the estuary, in favour of 
a tunnel and therefore in support of the claims of Rouen 
that a bridge would be a danger to navigation in time of 
war. The controversy is revived by arguments tending to 
show that the bridge could not be made invulnerable by 
the methods already described in these notes, and that in 
the event of a collapse from air attack it would be impos- 
sible to clear the wreckage promptly for the passage of 
ships in an estuary where tidal currents are so strong that 
work could only be carried on for a few hours a week. The 
attitude adopted by Rouen is that there must be no risk 
whatever of the port being isolated from the sea. Its only 
safety, it is declared, lies in the tunnel, the probable success 
of which is based upon what has been done at Rotterdam 
and at other ports where the conditions are said to be 
similar. But the Seine estuary has a considerable depth of 
mud and soft clay, which, it is believed, will not offer a 
safe foundation without expensive works, and for the 
moment the tunnel is regarded, except by Rouen, as afi} 
enterprise that would be far more costly than a bridge. 
Nevertheless, Rouen has gone to the length of having plans 
prepared for the tunnel, and in order to settle the dispute 
over cost it proposes that tenders shall be invited for the 
tunnel and the bridge. 


Trade by Barter 


The Société Alsthom has secured a contract in 
Poland for the construction of electrical power stations at 
Lublin and Starachowice at a cost of 60 million zlotys, to 
be paid for, whether wholly or partially is not clear, by 
consignments of Polish coal to France over a considerable 
period. A similar deal was made not long ago by a 
chemical manufacturing company which supplied Poland 
with a million francs’ worth of its products in exchange 
for coal. Other business of this kind has been done from 
time to time, and it is clear that resistance to barter is 
breaking down under pressure of necessity so long as 
countries are unable to trade normally and are drawn into 
the orbit of States which organise exports of manu- 
factured goods on the barter system. It is obvious that 
this method of trading is limited by the capacity of the 
countries concerned to absorb each other’s goods and 
produce, which means that a manufacturing country 
cannot supply goods to financially destitute markets of 
greater value than the produce it can import from them. 
In the case of France, tobacco from Eastern Europe is 
taken in exchange for manufactured goods, and this does 
not materially affect the situation of other countries 
trading with France, but when barter is extended to coal 
it necessarily implies a dislocation of normal channels of 
trade to the detriment of suppliers who have always 
depended largely on the French market. This country 
must import 25 per cent. of the national consumption of 
coal, which tends to decrease with electrification from 
hydro-electric supplies. British coal is mainly distributed 
in western and south-western parts of France beyond the 
economical distributing range of northern collieries, and 
the conditions under which Polish seaborne coal may be 
imported introduces a factor in competition that may 
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have to be taken seriously into account, 


British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 





Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification, 


DYNAMOS AND MOTORS 


505,246. November 2nd, 1937.—D.C. Etecrric GENERATORS, 
The General Electric Company, Ltd., of Magnet House, 
Kingsway, London, W.C.2; and Edwin Charles Davies, 
of The General Electric Company, Ltd., Engineering Works, 
Witton, Birmingham. 

This invention relates to D.C. electric generators and particu- 
larly to D.C. electric generators of the kind adapted to deliver a 
substantially constant current under varying load conditions 
and provided with multiple field windings. The invention is 
specially applicable to generators of this kind for ship propulsion, 
in which sudden changes in load conditions occur only as the 
result of some part of the control mechanism. The main field 
winding of the generator, the armature of which is driven at a 
substantially constant speed by any suitable form of prime 
mover, comprises a series field winding, a shunt field winding, 
and a separately excited field winding, the series field winding 
opposing the other two. The armat of the g tor is con- 
nected with the armature of the propulsion motor through a 
circuit controlling switch and the motor is provided with a field 
winding adapted to be excited from a source of current in series 
with a variable resistance. The resistance controls the field 
strength of the motor and thus the load on the generator. 
Between each of the main poles A of the generator and an 
adjacent main pole is di a flux diverter comprising a 
laminated iron core B having two 8, one net on each side of 
the commutating pole C within the interpolar gap. Only one 
part is shown in the drawing, the two parts being symmetrical 
about the centre line of the interpole. The parts of the core B 
are mechanically separated from the main poles A and the com- 
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mutating pole C by packing pieces D of non-magnetic material, 
and each carries a winding E excited from the same source as 
that which supplies the field winding of the propulsion motor, 
the ampere turns of each pair of windings E being additive and 
controlled directly or indirectly by the same means as the 
resistance which controls the field winding of the motor. The 
arrangement is such that when the motor field is unexcited the 
ampere turns of the flux diverter windi E are zero and the 
windings E, when excited, produce a flux in the core B in oppo- 
sition to the main pole leakage flux. When the field of the pro- 
pulsion motor is unexcited and the generator is in operation the 
diverter windings E are also unexcited and the generator main 
pole flux passes mainly through the diverter cores B, but suffi- 
cient flux passes through the armature of the generator to pro- 
duce the necessary voltage to circulate the desired current 
hrough the armatures of the generator and the motor with the 
otor at rest. On exciting the motor field, the diverter windings 
ive also excited to a definite value and a greater proportion of 
the main pole flux passes through the armature of the generator 
owing to the blocking effect of the flux produced by the windings 
E. Ifnow, when the motor has accelerated up to a steady speed, 
the field excitation of the motor is increased by operation of its 
resistance controller, the generator current will momentarily 
tend to decrease. The excitation of the diverter windings E, 
however, will be increased simultaneously with that of the motor 
field, and this will result in an increase in the flux passing through 
the generator armature. Since the change in flux passing 
through the main field coils is relatively small, the increase in 
armature flux and corresponding increase in generator voltage 
will be practically instantaneous.—May 2nd, 1939. 


ELECTRICAL APPLIANCES 
505,080. October 4th, 1937.—D.C. Vo.raGcEe-cHANGING 
Apparatus, Eric Lawrence Casling White, of 7, Vine Lane, 


Hillingdon, Middlesex. 
This specification describes an electric current transforming 
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a oe for converting D.C. of a given voltage into D.C. of a 
different voltage. A transformer A supplies a pair of valves B, C, 
with an alternating potential (which may be sinusoidal in wave- 





form). A grid bias battery D is connected to the centre tapping 


of the secondary winding of the transformer, and the grid leads 
include resistances E and F of large value. The source of D.C. 
supply G to be transformed is connected between the cathodes 
of the valves and the centre of the primary winding of the 
output transformer H. The amplitude of the applied alternating 
potential is such that grid current flows at the positive half 
eycles, thus flattening the waveform of the potential on the 
grid, and the output of the valves is limited at the negative 
half cycles by operating the valves near the bottom bend of 
their characteristic curves. Square current pulses are thus 
obtained alternately from the two valves. The push-pull output 
transformer H combines the outputs from the valves into a 
single circuit in which the voltage is as represented in the 
waveform shown in Fig. 2. The transformer H is coupled to 
a step-up transformer J across which is connected a full wave 
bridge connected rectifier K connected with the final D.C. 
output terminals.—May 4th, 1939. 


504,462. October 25th, 1937.—Mercury SwitcHEs ror ELEc- 
TRIc Crrouits, Westinghouse Brake and Signal Company, 
Ltd., and John William Greenwood Kershaw and Aithur 
William Simmons, all of 82, York Road, King’s Cross, 
London, N.1. 

This invention has for its object to eliminate or to reduce the 
difference of displacement of the moving body of mercury in a 
mercury switch so as to render the tilting of the tube or the 
momentum to be imparted to the mercury to be more nearly 
the same for opening and closing the switch. In Fig. 1 the 
movable body of mercury A contained in the tube B is shown as 
approaching a body of mercury C in a cup D formed in the wall 
of the tube B. A terminal conductor E is sealed into the wall of 
the cup. In the position shown in Fig. 1 the body of mercury A 
is on the point of contact with the mercury C and it will be seen 
that the approaching end of the body of mercury, owing to 
surface tension, forms a rounded tip which projects above and 
beyond the adjacent portion of the edge of the cup. The body 
of mercury A must consequently be displaced still further 
towards the left before it actually effects electrical connection 
with the body of mercury C, so that the tube B must be, for 
example, slightly further tilted in an anti-clockwise direction for 
the purpose of closing the switch. In opening the switch, on 
the other hand, the shape of the end of the body of mereury A 
leaving the body of mercury will be considerably altered and 
will be somewhat as shown in Fig. 2, which shows the mercury A 
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as having just become detached from the mercury C in the cup. 
In order to close the switch the tube B must be tilted to approxi- 
mately the position shown in Fig. 1, while in order to open the 
switch the tube must be tilted in the opposite direction to 
approximately the position shown in Fig. 2. The tilting move- 
ment of the tube or the displacement of the body of mercury A 
between these two positions is evidently lost motion and causes 
the degree of tilting of the tube B or the displacement otherwise 
caused of the body of mercury A to be different for the opening 
and closing actions of the switch. Referring now to Fig. 3, it 
will be seen that the edge of the cup D is provided with a 
surrounding wall or lip F projecting above the base of the tube B. 
The closing action of the switch is substantially the same as 
shown in Fig. 1, but during the opening action the body of 
mercury A will become detached from the body of mercury C 
at the upper edge of the wall or lip F instead of at the base of the 
wall of the tube B. The position just after <n will thus be 
approximately as shown in Fig. 3, from which it will be evident 
that the degree of tilting of the tube B or the displacement of the 
body of mercury A required for opening the switch will be con- 
siderably less than that indicated in Fig. 2. The lost motion 
above referred to is thus much reduced and the displacement of 
the body of mercury A in opposite directions required for 
opening and closing the switch is rendered more nearly equal.— 
April 25th, 1939. 


AERONAUTICS 


504,908. December 23rd, 1938.—CraNE EQUIPMENT FOR THE 
REcoveryY oF SEAPLANES AND Boats, Clarke, Chapman 
and Co., Ltd., William Armstrong Woodeson, and Walter 
Midgley, all of Victoria Works, Gateshead-on-Tyne. 

The particular problem of the recovery from water to ship of 
seaplanes and boats with the ship under way in rough water is 
one of considerable difficulty, the stresses that have to be 
countered by the crane mechanism being of such varied charac- 
ter, large magnitude, and sudden application. The object of 
the present invention is to provide an improved equipment 
which will enable craft to be recovered in circumstances such as 
referred to with greater facility and safety. In the drawings, 
Fig. 1 is a view of the general lay-out of the equipment, showing a 
seaplane about to be raised. The crane and the main hoist used 
in this arrangement were the subjects of previous specifications. 
In the equipment, according to this invention, the hoisting winch 
is indicated at A, B being the crane auxiliary boom, which con- 
stitutes the steadying arm intended to minimise risk of damage 
while the craft is being raised or lowered. C and D are two parts 
of a mechanical coupler, E is a spring-loaded overhauling weight 
through which the coupler C is connected to the main 
hoist rope F, and G is a flexible strop connecting a quick-release 
hook to the coupler part D. The part D is supported by a rope 
H. One end is attached to the coupler C and at the other end to 
the barrel of a coupling winch J that includes a fluid coupling and 
is mounted on the main boom of the crane. The sequence of 
operations is as follows :—Before the seaplane is brought along- 
side the ship and proceeding at the same speed and in the same 
direction as the ship, the overhauling weight E, which has the 
upper portion C of the coupler attached, and which is itself 
attached to the main hoist rope F, is lowered to a suitable safe 
position above the water with the steadying arm B as near as 
possible to it. The lower half D of the coupler which is suspended 
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on the rope H is positioned disengaged just below the upper 
half. When the seaplane is ready to be recovered the quick- 
release hook connected to the lower half D of the coupler is, by 
means of the coupling winch J, lcwered quickly to the man at 
the slings on the seaplane. The controller for the coupling 
winch is then put into the balance position. The fluid coupling 
of the winch J allows the man on the seaplane to pull down and 
fasten the hook on to the seaplane slings. The crane operator 
then pulls down by means of the coupling winch the upper 
portion C of the coupler and thus automaticall gages it with 
the lower portion D. This action puts a riding tension in the 
main hoist rope F ; there is also a tension on the coupling rope 
H through the fluid coupling on the coupling winch. At this 
stage both ropes F H are kept taut when the seaplane is rising or 
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falling on the waves. The next operation is to raise the seaplane 
trom the water. The coupling winch motor is kept running at 
preferably a 5 just sufficient to maintain tension in the 
coupling rope H. The main hoist A is started in the hoisting 
direction. The seaplane cannot now descend, as, if a wave raises 
the seaplane, a compensator barrel spring in the hoist winds 
in the slack rope. When the upward speed of the wave becomes 
zero ratchet pawls in the hoist automatically take 7 the engage 
position and the raising of the plane is continued by the main 
hoist A until the overhauling weight E is close up to the end of 
the steadying arm B. The latter prevents excessive swaying 
due to roll of the ship. The steadying arm can now be used for 
further raising or lowering the seaplane without altering the 
relative distance between the seaplane and the arm.—May 2nd, 

1939. 

504,849. December 15th, 1937.—Arrscrew Buiapes, High 
Duty Alloys, Ltd., and William Eliezer Prytherch, 89, 
Buckingham Avenue, Trading Estate, Slough. 

The accompanying drawings illustrate by way of example 
one embodiment of an airscrew blade constructed according to 
the invention. The blade is longitudinally divided into two 
parts A and B, each of which is a hollow stamping, pressing, or 
forging of light alloy, preferably magnesium or aluminium 
alloy, the dished or hollow part A having formed integrally 
therewith the boss C and tip D of the blade, and being in the 
form of a shallow receptacle providing the leading and trailing 
edges. The part B, which is also dished, virtually forms a 
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cover for this receptacle. The juxtaposed edges of the parts 
are, as shown at E F, doubly rebated so as to interlock and 
prevent longitudinal and lateral movement. A bond is obtained 
by means of polymerised chlorinated butadiene or other 
synthetic material which is employed as the jointing medium. 
Bindings of wire F equi-distantly spaced over the duplex 
portion of the blaav may be located by grooves formed in the 
surface of the sections. This binding may extend over the whole 
of the length of the blade and may have interposed between 
it and the surface of the blade a buffer coating of synthetic 
rubber or other material. The blade so formed is then pre- 
ferably wholly encased by a protective coating of synthetic 
material, preferably polymerised butadiene.—May 2nd, 1939. 


MISCELLANEOUS 


504,895. October 4th, 1938.—ImpPRovEMENTS IN Pixes, N.V. 
Hollandsche Basaltine Tegelfabriek, 12, Gelderschestraat, 
Rotterdam, Holland. . 

This invention relates to piles having anchoring plates or 
similar devices pivotally connected at or near the point of the 
pile and adapted to be forced radially outwards, after the pile 
has been driven to the desired depth, to anchor said pile firmly 
in position. Referring to the drawings, the pile is provided with 
a metal collar A, to which anchoring plates B are mounted on 
pivots in such a manner that their outer sides are flush with the 
outer surface of the pile when in the position shown in Fig. 1. 
On the outer sides of these plates bevelled or tapered wing-like 
elements or projections C are arranged which are adapted to 
abut against the collar when the plates are in the out-turned 
position. On the inside of the plates are boxes or containers D 
for explosives. These boxes are provided at their outer ends 
with an asphalt or like cover E, and are closed at their inner ends 
by means of a rubber cap or washer F. Around the boxes 
bows or clamps G are provided, which are fixed by means of 
bolts of soft metal. The boxes are placed with their front ends 
in apertures in the plates B and are fastened in this position by 





means of the clamps G after explosives are arranged in the 
space H. Through the wall of the boxes fuse wires for the 
explosives are led to the top of the pile by means of which the 
explosives are detonated after the pile is driven into the desired 
aa. Upon detonation of the explosives, the heads of the 
bolts are sheared off and the hinged anclior plates B are forced 
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outwards. If the lateral resistance to the outward movement 
of the plates is so great that they are not moved outwards to 
their fullest extent by the effect of the explosives, the plates 
can be forced out to their fullest extent, so that the wing elements 
C finally abut against the collar A by then driving the pile a 
little deeper into the ground.—May 2nd, 1939. 


504,491. February 14th, 1938.—Dryine TextitE Materials, 
Courtaulds, Ltd., of 16, St. Martin’s-le-Grand, London, 
E.C.1, and George Arthur Richard Beardsley, of 197, 
Derby Road, Ilkeston, Derbyshire. 

The usual method of drying knitted tubular fabrics is to 
pass them along the outside of a 
perforated metallic tube. Hot air 
is blown through the perforations 
and dries the fabric. In _ this 
method the tubular fabric is given 
the above treatment and then 
passed along the apparatus shown 
in the drawings, in which a series 
of five metal rings A are arranged 
above the top of a perforated metal 
tube B. The lowest ring is sup- 
ported partly on a central metal 
rod C by stays and partly on the 
top of the tube B. The other four 
rings are supported by means of 
the three struts of a metal frame 
secured at its upper and lower 
ends to the central rod by the 
stays. There are no supporting 
struts directly connecting the first 
and second rings from below with 
each other. A conical baffle plate 
D is attached to the central rod 
between the first and second rings 
from below with its apex upper- 
most. On its underside it is pro- 
vided with a number of curved ribs 
E as shown in the lower drawing. 
The fabric which passes along the 
series of rings is indicated in dotted 
lines and by the reference F. Any 
desired number of rings may be 
used and they may be detachable 
so that rings of different diameters 
can readily be fitted to deal with 
with fabrics of different diameters. The rings may, if desired, 
be perforated to facilitate the upward passage of the hot air. 
Use of the improved apparatus is claimed to result in even 
drying of the fabric and the production of cloth with a much 
improved handle and feel.—April 26th, 1939. 

504,989. July 20th, 1938.—ELECTROMETRICAL MEASURING 
APPARATUS FOR pH MeasvuREMENTS, “ Fides ”’ Gesellscha 
fir Die Verwaltung Und Verwertung Von Gewerblichen’® 
Schutzrechten Mit Beschrankter Haftung, of Woyrsch 
strasse 38, Berlin, W.35. anh 

This invention is concerned with the temperature compe: «a- 
tion of apparatus for pH measurements. In the imprc ;. 1 
electrometrical measuring apparatus according to the invention, 
compensation for changes in temperature of the liquid being 
measured is effected by connecting in series with the measuring 
electrodes one or more thermo-couple elements immersed in 
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the solution, the temperature characteristic of such element 
or elements being substantially equal to that of the electrodes 
and the circuit arrangement being such that the potential pro- 
duced by the element or elements is in opposition to a change of 
potential of the electrode due to temperature variations of the 
liquid. Two electrodes A, of which one is the testing and the 
other the comparison electrode, and also thermo-couple elements 
BC, are immersed in the solution to be investigated. The 
electrodes and the thermo-couple elements are connected in 
series with one another and a measuring instrument D. For 
fine adjustment an ohmic resistance E is connected in parallel 
with the thermo-couple element B..—May 3rd, 1939. 





Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the y informati 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











Association of Mining Electrical Engineers 
Tuesday to Friday, June 20th to 23rd.—Annual Convention in 
Sheffield. 
Institute of British Foundrymen 


To-day and Saturday, June 16th and 17th.—International 
Foundry Congress in London. 


Institute of Transport 
To-day and Saturday, June 16th and 17th.—Congress at South- 


ampton, 
Institution of Civil Engineers 
Tuesday, June 20th.—Great George Street, Westminster, S.W.1 
“The Design of Bombproof Shelters,” D. Anderson. 
6 p.m. 


Tuesday, June 27th.—Great George Street, Westminster, S.W.1. 
“The Work of the Military Engineer in War,” Brigadier 
C. A. Bird. 6 p.m. 
Institution of Electrical Engineers 


Thursday, June 29th.—SoutH Miptanp CENTRE: Summer 
meeting, including visits to the Stafford works of the 
English Electric Company, Ltd., and the Crewe works of 
the L.M.S. Railway. Start from Birmingham, New Street 
Station, 8.30 a.m. 

Institution of Engineers-in-Charge 

Thursday, June 29th.—Visit to works of Boot’s Pure Drug Com- 

pany, Beeston, Nottingham. Train from Euston. 11 a.m. 
Institution of Heating and Ventilating Engineers 

Monday to Wednesday, June 19th to 21st.—Summer meeting at 
Eastbourne. 

Institution of Mining Engineers 

Wednesday to Friday, June 28th to 30th.—Summer meeting in 
Sheffield. 

Manchester Association of Engineers 

Wednesday, June 28th.—Visit to works of Churchill Machine Tool 
Company, Ltd., Broadheath, near Manchester. 2.30 p.m. 

Royal Agricultural Society of England 


Tuesday to Saturday, July 4th to 8th.—Annual Show in Windsor 
Great Park. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 





Mr. C. G. Du Cant has been elected Chairman of the Associa- 
tion of Consulting Engineers for the year 1939-40. 

Tue British ALUMINIUM Company, Ltd., is transferring its 
branch office and aluminium warehouse from 25-29, Pancras 
Road, N.W.1, to a more spacious establishment at Park 
Avenue, North Circular Road, N.W.10. The new depot will 
be under the management of Mr. W. J. Allen. 


Mr. NorBeERT Merz has been elected chairman of the board 
of directors of A. Reyrolle and Co., Ltd., of Hebburn-on-Tyne, 
in succession to the late Sir Arthur N. L. Wood, Bart. Mr. 
Norbert Merz, who is a chartered accountant, was secretary of 
the company in its early years, and became a director in 1918. 


Mr. R. T. Lyruatt, A.M.I.E.E., has been appointed manager 
of the switchgear and transformer departments of Johnson and 
Phillips, Ltd., Charlton, S.E.7, in succession to the late 
Mr. F. W. Campion. Mr. iythall joined the firm about 
2} years ago as assistant manager of these departments. 
Previ usly he was with the English Electric Company, Stafford, 
for som thirteen years. 








CATALOGUES 





British InsuLateD Cases, Ltd., Prescot, Lancs.—Supple- 
mentary list of rubber cables and wires. 

W. T. Hentry’s TELEGRAPH Works Company, Ltd., Holborn 
Viaduct, London, E.C.1.—Booklet on plyboards. 

THoMAS ROBINSON AND Son, Ltd., Railway Works, Rochdale. 
—Folder illustrating the company’s electrically driven band saw. 

Harpyrick, Ltd., Sheffield.—Leaflet describing a portable 
hand power wire rope cutting machine for ropes up to 2}in. 
diameter. 

Darwins, Ltd., Fitzwilliam Works, Sheffield.—Booklet 
describing the properties and working of ‘‘ Neor ” non-distorting 
tool steel. 

_ Hereert Morris, Ltd., Loughborough.—Book 197, describ- 
ing the construction and uses of petrol-electric and oil-electric 
runabout cranes. 

GENT AND Co., Ltd., Faraday Works, Leicester.—New booklet 
on fire-alarm apparatus, including indication, detection, and 
alarm equipment. 

GENERAL Etectric Company, Ltd., Magnet House, Kings- 
way, W.C.2.—Catalogue section V5 of “Genalex” electric 
exhaust fans and accessories for use therewith. 

CaRBORUNDUM Company, Ltd., Trafford Park, Manchester.— 
A booklet on ‘‘Carborundum” brand diamond wheels for 
sharpening, conditioning, and lapping cemented carbides. 

Marconi’s WIRELESS TELEGRAPH Company. Ltd., Electra 
House, Victoria Embankment, London, W.C.2.—Leaflet 
No. 1308, dealing with short-wave telegraph-telephone receivers. 

UNBREAKABLE PULLEY AND MILLGEARING Company, Ltd., 
Wakefield.—Catalogue of mill gearing appliances, including 
shafting, couplings, plummer blocks, bearings, brackets, pulleys, 
&e. 





IncaANDESCENT Heat Company, Ltd., Cornwall Road, 
Smethwick, Birmingham.—Brochure illustrating and describing 
a wide range of salt bath equipment for the heat treatment of 
light alloys. 

A. Scurapers’ Son Diviston oF ScovitLeE MANUFACTURING 
Company, 829, Tyburn Road, Erdington, Birmingham.— 
Descriptive brochure of air blow valves, hose couplers, hydraulic 
gauges, spray guns, &c. 
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A Seven-Day Journal 


New Electricity Supply Schemes 


In a Journal note of June 9th we referred to the 
amended supply scheme for Central England pub- 
lished by the Central Electricity Board. On Satur- 
day, June 17th, particulars were published by the 
Stationery Office of three further schemes for the 
North-East, South-West and South Wales, and 
South-East England areas of supply. These 1939 
alteration and extension schemes have been received 
from the Electricity Commissioners by the Central 
Electricity Board, and they make provision for nine 
new generating stations which are to become selected 
stations if and when they are duly authorised. Five 
of the new stations are scheduled for the South-East 
England Area, two for South-West England and 
South Wales, and two for North-East England. The 
first section of each station will comprise an instal- 
lation of not less than 60,000 kW of generating plant. 
In the memorandum which was issued with the pub- 
lished schemes, it is stated that in making representa- 
tions for the formulation of the schemes, the Central 
Board informed the Commissioners that as the result 
of the prospective reviews of the plant requirements 
of the three scheme areas, it had come to the con- 
clusion that it would be necessary to take steps for 
the establishment of the further new stations in 
addition to the extensions of existing selected stations 
in course of construction or contemplated. Three of 
the five stations for South-East England are required 
in time to meet the estimated demands for electricity 
arising in the portion of the area adjacent to South- 
West and West London in the years 1942, 1943, and 
1944 respectively, and the other to meet the anti- 
cipated growth in the demand in the area in later 
years. The first of the new stations for South-West 
England and South Wales is required to meet the 
estimated demand in the Bournemouth neighbour- 
hood in the year 1943 and the other to meet the growth 
in demand in later years. The first station in North- 
East England is required to meet the estimated 
demand in the year 1942, and it will be situated in 
Mid-Durham, while the second station will be built 
to meet subsequent growth in demand in that area. 


The French Submarine Disaster 


Iv is with deep regret that we have to record a 
further submarine disaster which has closely followed 
those of the American and British navies. On 
Friday, June 16th, it was announced that after many 
hours of unsuccessful search, hope had been aban- 
doned of the safety of the French submarine 
** Phénix,”’ belonging to the Indo-China station of the 
French Navy, which on Thursday, June 15th, dived 
in the bay of Cam-Ranh and did not reappear. Four 
officers and a crew of sixty-seven men were aboard, 
seven of the crew having been left behind at Saigon 
when the submarine sailed. She was engaged in an 
exercise along the coast of Indo-China, and was 
making part of her voyage in submerged condition. 
When she did not reach her destination on Thursday 
about noon, an intensive search was made, but no 
trace of her could be found. It is surmised that, 
owing to some cause as yet unknown, she lost her 
trim when submerging and sank, in water which is 
50 fathoms deep. On Sunday in Paris it was 
announced that hope of the ship had been aban- 
doned, and all the festivities at Le Havre and Paris 
in connection with the Navy Week were cancelled. 
The “ Phénix ” was one of the ‘‘ Redoubtable ” class 
of submarines, which have in service given excellent 
results, with the exception of the ‘‘ Promethée,” 
which was lost while carrying out her trials off Cher- 
bourg in July, 1932. The ‘‘ Phénix”’ was built at 
the Nantes yard of Soc. Anon. des Anciens Chantiers 
Dubigeon, and has a surface displacement of 1379 
tons and a submerged displacement of 2000 tons. 
Her measurements are 302}ft. by 27ft. by 16ft., 
and she has twin-screw oil engines of 6000 S.H.P., 
which gives her a surface speed of about 17 knots. 
There is a 750 B.H.P. auxiliary engine fitted and 
her armament comprises one 3-9in. gun and a smaller 
gun, anti-aircraft guns, and other secondary arma- 
ment. She is equipped with eleven 21-7in. torpedo 
tubes including two sets of revolving tubes. 


Building Research 


THE annual report of the Building Research Board 
for 1938 states that more than 3000 inquiries and 
special investigations were dealt with at the Building 
Research Station during the year. A considerable 
advance has been made in the investigations into 
sound transmission in buildings. The report states 
that measurements on actual buildings have made 
it clear that, in buildings with a normal continuous 
rigid construction, it is virtually impossible to achieve 
a sdund insulation between two neighbouring rooms 
greater than that obtainable with 9in. brick walls on 
a concrete floor resting on sound insulators. It is 
considered that special double partitions, which by 
themselves have greater efficiencies, serve no useful 
purpose beyond a saving of weight. Experiments 





have been made in a small steel-framed building with 
various types of construction, and results indicate that 
practical suggestions for construction, to cut down 
sound transmission, can now be advanced. In order 
to investigate the question of dampness in buildings 
caused by rain penetration, a small laboratory 
machine has been constructed to reproduce the effect 
of rain driven by a 30 miles per hour wind, upon a 
square foot of wall. New work undertaken includes 
an investigation, in co-operation with the Institution 
of Civil Engineers, on the corrosion of concrete pro- 
ducts in various soils. A series of specimens is to be 
exposed for periods up to ten years at selected sites. 
The programme of tests on highway bridges, under- 
taken for the Ministry of Transport, has been com- 
pleted and the results are now being analysed. 
Research in connection with ventilation, as at present 
carried out, is primarily directed to the developments 
of methods of testing the efficiency of different types 
of filter. It is pointed out that further investigations 
into this subject must depend upon the availability 
of funds for the purpose. 


F.B.I. and the Ministry of Supply 


On Thursday, June 15th, an official statement on 
the Ministry of Supply Bill was made by the Federa- 
tion of British Industries. The Federation, whilst 
supporting the institution of a Ministry of Supply 
and fully realising the necessity for the exercise of 
wide authority during a period of emergency, views 
with considerable apprehension the powers conferred 
on the Minister by Clause 2 of the Bill. This clause, 
which is included among the permanent provisions, 
seems to the Federation to extend powers of manu- 
facture far beyond those at present held by Govern- 
ment Departments, and to make State trading, as 
well as State manufacture, possible in a very wide 
field. As it believes that these powers are capable of 
being used in the future to the serious detriment of 
private enterprise, the Federation urges the Govern- 
ment to make these provisions temporary, like those 
of Part If of the Bill, and to ensure that they be 
subject to certain safeguards, such as the require- 
ment that any extension of manufacturing powers 
shou!d receive the affirmative resolution of both Houses. 
Under Clause 12 of the Bill manufacturers may be 
required to give special protection to their plant, and 
a grant at the rate of 274 per cent. is to be made 
towards the capital cost. The balance is to be 
reimbursed by addition to contract prices, but only 
to the proportion that the output is taken for Govern- 
ment purposes. In the Federation’s view, under 
these provisions grave inequities are bound to arise 
as between one establishment and another. As the sole 
reason for this special protection is the fact that the 
firms concerned are engaged on vital Government 
contracts, the Federation is of the opinion that the 
Government should bear the whole of the capital cost. 


Calais Marine Station 


Work on the new marine station at Calais, which 
has been proceeding for close upon nine years, was 
recently completed, and the formal opening of the 


new ..ation took place on Saturday, June 17th. The 
op: * ceremony was performed by Monsieur de 
M he Minister for Public Works, who, in the 


cou.se 0” his address, referred to the special place of 
Calais as the gateway for Britain to the Continent. 
The entrance to the new station is noteworthy and is 
claimed to be the largest in France. The new 
Customs Hall has a length of over 160ft. and is well 
laid out. Considerable work has been done on the 
rearrangement of the lines serving the station, and 
the quayside platform has now been lengthened to 
close upon 1600ft. In all, five level crossings have 
been done away with. Among other visitors was 
Monsieur Guinaud, the Chairman of the French 
National Railway Company, who gave special 
greetings to the representatives of the Southern 
Railway Company present. Monsieur Guinaud spoke 
of the growing cross-Channel traffic in tourists and 
holiday-makers, but pointed out that not less 
important was the increase of the French fruit and 
vegetable trade. He expressed the gratification of 
France for the effort made by the Southern Railway 
to establish the train ferry service from Dover. 


Flood Control on the River Euphrates 


Ir is announced that Balfour, Beatty and Co., Ltd., 
have secured the contract for the construction of 
works in Iraq designed to mitigate the effects of floods 
on the River Euphrates. Both the two great rivers 
of Iraq, the Tigris and the Euphrates, are subject to 
large and sudden floods every spring, when the snows 
melt in the mountains among which their sources lie. 
The problem of controlling the rivers has been studied 
for many years, and the present scheme was, we 
believe, originally suggested by Sir William Willcocks 
as long ago as 1911. It has been developed by Messrs. 
Coode, Wilson, Mitchell and Vaughan-Lee under 
whose direction the work will be carried out. The 





project consists of the excavation of an escape channel 
from the Euphrates into Lake Habbaniyah, a large 
expanse of water which is used as a base by the flying 
boats of Imperial Airways on the route between 
Egypt and the Persian Gulf. A regulator built across 
the channel will control the diversion of flood waters 
into the lake. In times past, when the floods have 
been exceptionally heavy and dangerous, the lake 
has been used as a flood control regulator by the 
somewhat drastic measure of deliberately opening 
the flood banks of the river, and on occasion it has 
been filled in this manner to such an extent that the 
water has overflowed and found its way back into the 
river lower down its course. An outlet channel is 
therefore to be built from the lake. It will conduct 
any excess water to a large depression in the desert 
country south-west of the lake. This area is at present 
arid and uninhabited, and the water is likely to dis- 
appear through the combined effects of evaporation 
and its rapid absorption into the ground. In order 
to increase the capacity of the lake a number of small 
stone-faced earthen banks are to be constructed, 
which will prevent outflow into the river. A regulator 
structure will be built across the outlet channel. It 
is envisaged that at some future date a second outlet 
channel will be cut to a point lower down the river. 
The water stored in the lake at flood periods would 
then be discharged back into the river at times of low 
water. But that scheme does not enter into the 
present works, which will cost all told about £900,000. 


New Aircraft Types 


Ar a dinner which was held at Grosvenor House 
on Monday evening, June 19th, to celebrate the 
thirtieth anniversary of Handley Page, Ltd., there 
was a large gathering of pioneers of the aircraft 
industry under the chairmanship of Mr. F. Handley 
Page. The toast of “The Company ” was fittingly 
proposed by the Secretary of State for Air, Sir Kingsley 
Wood, who referred to the pioneer work of the 
Handley Page firm and its backing by a fine staff 
and efficient, skilled workmen. Speaking on the future 
of aircraft development, Sir Kingsley said that the 
officers and men of the Royal Air Force were obtain- 
ing the very best aircraft that we could give them. 
There were, he said, more new types to come, and the 
secret types which would be flying in the near future 
would demonstrate the carrying further of the remark- 
able developments in British aircraft production in 
recent years, of which the Handley Page company 
had afforded such fine examples. At the present 
time we were, he said, spending nearly £2,000,000 a 
week on aircraft production. There was not a man 
who did not look forward to the days when sanity and 
peace would prevail throughout the world. Our 
course, he said, was, however, manifest, and we 
should be unrelaxing in our efforts to leave nothing 
undone that we could do, and to regard each day’s 
good work and effort as a vital contribution to avoid- 
ing war. Lord Londonderry, speaking as a former 
Air Minister, recalled the struggle which he once had 
when he made a humble request for three extra 
squadrons. Despite difficulties, he kept the basis 
of the Air Force going in outlying districts, and he 
was glad to think that what he had done had perhaps 
helped to make the task of Sir Kingsley Wood more 
possible than it would otherwise have been. 


Armaments Profits Duty 


On Tuesday, June 20th, there was published by 
the Stationery Office a White Paper on the Charge of 
Armament Profits Duty, which is to be presented in 
the House of Commons by the Financial Secretary to 
the Treasury. The Armament Profits Duty will be 
charged on all persons carrying on a trade or business 
which is declared to be substantially engaged in the 
supply of armaments. The duty will be chargeable 
by reference to the trader’s accounting year and the 
Minister of Supply will issue a declaration for any 
accounting year in which the trader has received a 
sum of not less than £200,000 in respect of armament 
supplies. Armament supplies are defined as includ- 
ing the supply to his Majesty’s Government in the 
United Kingdom whether by direct contract or by 
way of sub-contract of articles and works required for 
the purposes of the armed forces of the Crown, or 
machines, tools, or materials required for the manu- 
facture or repair of such articles. Food and similar 
materials are not included, but equipment, appliances, 
and materials under the Air Raid Precautions Act, 
1937, are. The duty will be charged at the rate of 
60 per cent. on the excess armament profits made in 
any accounting year ended after March 31st, 1939, the 
charge being limited to the proportion of the excess 
armament profits corresponding to the part of the 
accounting year subsequent to March 31st, 1939, if 
the accounting year is not wholly subsequent to that 
date. The duration of the duty is to be for three 
years. Various other clauses deal with the definition 
of excess armament profits, variation of the capital 
employed, and exceptional depreciation of assets, 
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Hydro-Electric Development in Travancore 


—_—————_—__—_ 


LONGSIDE the western seaboard of the Indian 
<4 Peninsular runs a range of hills known as the 
Western Ghats, which terminates roughly at Cape 
Comorin, the southernmost point of India. Between 
these hills and the Arabian Sea, with Cape Comorin 
as the apex, an approximately triangular area of 
7800 square miles, known as the State of Travan- 
core, is enclosed. For many years the State has 
held a reputation for its high literacy and 
enlightened administration. The present capital 
of the State is Trivandrum and the country is 
well served by a number of ports. Those at 
Alleppey, Quilon, and Trivandrum are fair-weather 
ports and are frequently closed during the south- 
west monsoon. But the port of Cochin in the 
north end of the State is open the whole year 
round, and provides good and safe facilities for the 
discharge and shipment of merchandise. 

The State has an extensive system of inland 
waterways and roads. Full use of these transport 
facilities have been made for the purpose of 
delivering to site the electrical machinery, appa- 
ratus and transmission line material for the 
Pallivassal hydro-electric project. In’ most cases 
both roads and waterways were used. Mr. K. P. P. 
Menon, the present Chief Electrical Engineer to 
the Government of his Highness the Maharaja of 
Travancore, carried out a large number of investi- 
gationson the possibilities of hydro-electric develop- 
ment within the State boundaries, and as a result 
his Highness the Maharaja’s Government came to 
the conclusion that the development of a scheme 
utilising the water resources of the High Range 
possessed the most economic possibilities. In 
arriving at this conclusion various economic 
factors were taken into consideration to ensure that 
the project becomes self-supporting in the shortest 
space of time. 

The present scheme, which is not necessarily the 
largest of the potential water power resources of 
the State, utilises the head available in the Munnar 
River after it leaves the High Range Hills to fall 
in a series of cascades down to the Travancore 
plains below. This river draws its ‘water from the 
catchment area of the Kanan Devan Hills of the 
High Range of the Western Ghats in Travancore, 
the hills having areas possessing some of the 
highest rainfall along the western seaboard of 
India, thereby ensuring a comparatively plentiful 
supply of water from a relatively small catchment 
area. The first stage of the scheme comprises the 
installation of the necessary machinery, civil 
works, &c., with transmission lines extending as 
far as Alwaye, Alleppy, and Quilon, with the 
generating plant capacity suitable for supplying 
the initial load served by the transmission system. 
Originally this scheme comprised transmission 
lines from the generating station to the switching 
station at Kothamangalam, with further lines 
branching off to Alwaye in the west and Pallam 
in the south. Later, the Maharaja’s Government 
sanctioned the extension of the first stage of the 
project to include further transmission lines south 
of Pallam to Mavelikara and Kundara, with 
lower voltage lines from Mavelikara to Alleppy 
and from Kundara to Quilon and Punalur. 

Thus the first stage of the scheme covers a fairly 
considerable portion of the State’s total area and 
has been designed so that transmission system 
extensions can be added easily to distribute the 
supply of electricity to further areas, as and when 
such extensions are justified by load. In addition 
to the power potentialities in the ultimate develop- 
ment of the existing site, there are other sites 
within the State which can be taken up and con- 
nected into the present system. The first hydro- 
electric scheme takes its name from the Pallivassal 
tea estate, through which the pipe-line passes on 
its way from the forebay to the power-house. The 
maximum capacity to which the present power 
station can be extended is limited by the amount 
of water which can be stored economically in the 
hills to supplement the minimum flow of the river, 
and this capacity will be about 25,000 kW. The 
ultimate development of this site will utilise the 
waters discharged into the present tail-race in a 
further drop of the Munnar River downstream of 
the present power-house. 

The offtake of the Munnar River has been 
designed to make use of the largest possible catch- 
ment area from the Kanan Devan hills consistent 
with the economic utilisation in the first stage of 
the maximum head available in the fall of the river. 





This catchment area comprises the western slopes 
of the Kanan Devan hills, which have some of the 
highest annual amounts of rainfall of the Western 
Ghats. Some of the various tributaries of the 
Munnar River have suitable sites for dams to 
impound and conserve the high monsoon run-off 
in the catchment area. Such storage reservoirs 
will be built as and when required by load con- 
ditions to supplement the ‘minimum flow of the 
river during the dry months. 

The water of the river is decanted by a weir and 
then passes through a channel on its way to the 
tunnel and forebay. On account of the crumbling 
nature of the surface rock it was found impractic- 
able to run an open or protected channel along the 
mountain side to the forebay. For this reason a 
tunnel, approximately 10,000ft. long, has been 
built to connect the offtake with the pipe-line fore- 
bay and surge shaft. A pipe-line, consisting of two 
separate pipes, each 7700ft. long, in parallel for 
the first installation, connects the tunnel exit 
with the power-house. Each pipe will supply the 
necessary water for one 6000 B.H.P. turbine. The 
level of the weir crest in the Munnar River at the 
offtake is about 4760ft. above sea level, whilst the 
tail-race is approximately 2000ft. below (approxi- 
mately 2750ft. above sea level). This produces a 
net effective head of 1877ft. at each turbine nozzle. 
The power-house is built on rock on the banks of 
the Munnar River, with the tail-race arranged to 
discharge into the river. 

For the first stage of the scheme the generating 
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FIG. 1—MAP OF TRANSMISSION SYSTEM 


station comprises three 6000 B.H.P. Pelton type 
water wheels running at 750 r.p.m. Each water 
wheel is coupled directly to an alternator rated at 
4500 kW at 11 kV. The bucket wheel is bolted to 
the overhung alternator shaft, and the Pelton 
wheels are connected to the twin pipe-line through 
valves arranged for two of the three machines to 
be operated from the two pipes comprising the 
first stage of the installation. With the aid of a 
special governor and deflectors for the jets of the 
water wheels the pressure rise in the pipe-line and 
variations in speed of the generating sets are kept 
within reasonable limits. In addition to ordinary 
load-carrying capacity, each alternator is capable 
of supplying line charging current for the trans- 
mission system at the leading power factor usually 
associated with such systems under no-load con- 
ditions. Mechanically operated interlocked triple- 
pole air break isolators, enable each alternator to 
be connected directly to one step-up three-winding 
5000-kVA transformer. In conjunction with a 
transfer bus-bar, these isolators also provide the 
facility of connecting any one alternator to any one 
of the three transformers. One winding of each 
transformer is rated at 66 kV for transmitting power 
down to the plains, whilst a third winding is rated 
at 11 kV for transmitting power to the tea estates 
in the Kanan Devan hills. This third 11-kV 


winding is introduced to avoid direct connection 





of overhead transmission lines to the alternator 
windings. The three 5000-kVA_ transformers 
with the associated 66-kV switchgear have 
been placed out of doors alongside the power- 
house with the outgoing double-circuit 66-kV 
transmission line connected directly to this trans- 
forming station. 

The lay-out of the transmission system is indi- 
cated on the map, Fig. 1, and comprises a double- 
circuit 66-kV line from Pallivassal to Kotha- 
mangalam, 32 miles; a double-circuit 66-kV line 
from Kothamangalam to Alwaye, 19-5 miles; a 
double-circuit 66-kV line from Kothamangalam to 
Pallam, 37-5 miles; a double-circuit 66-kV line 
from Pallam to Mavelikara, 24 miles; a double- 
circuit 66-kV line from Mavelikara to Kundara, 
22 miles ; a double-circuit 33-kV line from Mave- 
likara, to Alleppey, 26-5 miles. One circuit is 
operated at 33 kV, whilst the other will be operated 
initially at 11 kV for local distribution, the towers 
carrying this line being spaced for 66 kV so as to 
permit raising the voltage of the line at a later 
date. A double-circuit 11-kV line from the power- 
house to High Range, 2 miles; a single-circuit 
11-kV line from Alwaye to Parur, 9 miles; a 
single-circuit 11-kV line from Alwaye to Kala- 
masserry, 3-4 miles; a single-circuit 11-kV line 
from Kothamangalam to Mudikal, 12-72 miles ; 
a single-circuit 11-kV line from Pallam to Kotta- 
yam, 2-7 miles; a single-circuit 11-kV line from 
Pallam to Tiruvalla, 11-8 miles; a single-circuit 
11-kV line from Mavelikara to Kayamkulam 
6 miles; a single-circuit 11-kV line from Alleppey 
to Sherthallay, 13 miles; a double-circuit 11-kV 
line from Kundara to Quilon, 10 miles ; a single- 
circuit 11-kV line from Kundara to a ceramic 
factory, 1} miles ; a single-circuit 11-kV line from 
Kundara to Punalur, 20 miles; a single-circuit 
11-kV line from Quilon to Chavara, 8} miles, 
and 2 miles of cables; and a single-circuit 11-kV 
line from Pallam to Kottayam, 4 miles. 

The 66-kV lines consist of stranded copper and 
cadmium copper conductors carried on double- 
circuit towers in vertical formation with a circuit 
on each side. For a distance of approximately 
one mile outside each sub-station the configuration 
of the conductors is changed to horizontal spacing 
with single-circuit towers and two earth wires per 
circuit. To permit the voltage to be raised at a 
later date the 33-kV line from Mavelikara to 
Alleppey has been built on 66-kV towers. All the 
11-kV lines are carried on teak wood poles extracted 
from the teak forests of Travancore. A plant has 
been installed for treating the poles by the Ascu 
process to make the poles resist attack by termites. 
In the hills section of the 66-kV lines from Palli- 
vassal to Kothamangalam the conductors pass 
through very dense jungles inhabited by roaming 
herds of wild elephant, in addition to other game. 
Special precautions have been taken to protect 
the lines from damage by elephants. These pre- 
cautions take one of two forms: (1) of elephant 
trenches round the bases of the towers about 7ft. 
deep and 5ft. wide in places where the ground 
permits such trenches to be dug; and (2) spikes 
grouted into the face of the rock where the towers 
have been erected on sheet rock. 

Switching stations have been provided at 
Kothamangalam (Fig. 2) to control the 66-kV 
branch line to Alwaye and the main 66-kV trunk 
line to Pallam ; at Mavelikara (Fig. 3) to control 
the 66-kV trunk line and the branch lines at the 
lower voltages to Alleppey; and at Kundara to 
control the present terminus of the 66-kV trunk 
transmission line. Each one of these switching 
stations is also provided with transformers for 
supplying the requirements of the local load 
through the lower-voltage branch lines radiating 
from “these stations. In addition, 66-kV_ trans- 
forming stations have been provided at Pallam and 
Alwaye and a 33-kV station at Alleppey with 
11-kV transforming stations at Kottayam, Tiru- 
valla, Changanachery, Sherthallay, Quilon, four 
stations forming the Alleppey distribution. Three 
phase transformers have been utilised throughout 
for stepping down the voltage and the following 
capacities have been provided :—Kothamangalam, 
two 500-kVA units (ratio 66/11 kV); Pallam and 
Alwaye, each with two 2000-kKVA units (ratio 
66/11/11 kV; Mavelikara, two 3500-kVA units 
(ratio 66/11/33 kV); Kundara, two 2000-kVA 
units (ratio 66/11/11 kV) ; Alleppey, one 1250-kVA 
unit (ratio 33/11 kV) ; Quilon, two 250-kVA units 
(ratio 11/3-3 kV). Each of the 11-kV sub-stations 
has either a 125-kVA or 250-kVA unit with a ratio 
of 11,000/415 volts. 

In the case of three-winding transformers the 
66-kV windings are star connected with each 
neutral point solidly earthed. Each 3500-kVA 
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transformer has a 33-kV winding star connected 
with the neutral point earthed through an arc 
suppression coil. The 11-kV winding is connected 
in delta to suppress any harmonics which may 
otherwise arise. This 11-kV tertiary winding is 
connected through the substation switchgear to 
an earthing transformer so as to provide the 11-kV 
system with an earthed neutral point. In the case 
of the 2000-kVA transformers each main 11-kV 
secondary winding is star connected and earthed 





solidly, whilst each tertiary 11-kV winding is rated 


parts forming each station. The various typical 
posts, insulator strings, and bushing insulators 
were tested at the impulse generating station of 
the Metropolitan-Vickers high-voltage research 
laboratory, the wave shape used for these tests 
being ]/50 and both positive and negative impulses 
were applied. The tests were carried out under the 
direction of Kennedy and Donkin, who acted as 
inspecting engineers for the Government of 
Travancore. To ensure the attenuation of impulse 





waves which may originate in the highly insulated 


average height of the connections at a compara- 
tively low level above ground, instead of the high 
galvanised steel latticed structures used elsewhere 
and developed originally in America. 

The Metropolitan-Vickers breakers provided for . 
these stations are fitted with a jet arc control 
device and were tested by the Switchgear Testing 
Company, Ltd., for interrupting capacity when 
they successfully interrupted short circuits in 
excess of 500,000 kVA at 66 kV. The breakers 
are operated by centrifugal operating mechanisms 














FiG. 2—KOTHAMANGALAM SUB - STATION FIG. 


at 500 kVA and is connected in delta. This delta- 
connected winding carries no load. With the 
exception of Kothamangalam station there are 
66-kV neutral points solidly earthed at each one of 
the other 66-kV stations. The 66-kV switching 
and transforming stations have all been laid out on 
the mesh principle. In many cases only the 
minimum amount of equipment has been installed 
and the mesh will be completed at some later 
date when the stations are extended. In Fig. 4 is 
shown a single-line diagram of the 66-kV and 
33-kV systems. A complete mesh has been 
installed at Kothamangalam and Mavelikara. 

In supplying apparatus for this scheme many 
points of interest had to be provided for 
in order to make the apparatus meet the 
exigencies of the climate. During the south-west 
monsoon, which lasts from May to September, the 
atmosphere possesses exceptional humidity 
throughout the day and night. This humidity is 
frequently at dew point for days on end. Special 
measures had to be taken to preserve the insulation 
value of the dielectric strength of materials used 
in the construction of the outdoor apparatus. Out- 
door installation had to be arranged so that the 
desired insulation values are maintained both 
during conditions of extreme humidity and during 
the dry period which precedes the south-west 
monsoon, when sun temperatures in excess of 
150 deg. Fah. have been recorded. 

To protect the apparatus as far as possible from 
the vagaries of the climate the following special 
features were adopted :—(a) A heater element 
inside each oil circuit breaker mechanism box to 
maintain the air temperature well above dew point, 
even when the outside air has a humidity approach- 
ing the dew point; (b) a heater in each outdoor 
terminal box for the same reasons ; (c) a heater in 
each outdoor oil circuit breaker tank to maintain 
the top 2in. level of oil approximately 10 deg. Cent. 
above that of the surrounding air, thereby ensuring 
that the air immediately in contact with the oil is 
at a temperature well above the dew point and is 
therefore reasonably dry ; and (d) a heater in each 
outdoor power transformer conservator oil tank 
to serve the same purpose as that described under 
(c) above. 

As the transmission line varies considerably in 
its height above ground, it has been necessary to 
insulate the line so as to prevent as far as possible 
flash-over during thunder-storms. At the same 
time, the insulation level of the approach lines had 
to be correlated to avoid surges of exceptional 
magnitude which originate in lines reaching sub- 
station apparatus with a magnitude likely to 
injure the insulation in the stations. To take care 
of these conditions, both in the hills and plains, 
outdoor switchgear and transformers have had 
their insulation values carefully correlated, based 
on impulse strengths of the various component 
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overhead lines, the conductors of the double- 
circuit lines are changed in their configuration from 
vertical spacing and are brought down to horizontal 
spacing aS near the ground as is reasonably 
possible. These horizontally spaced lines are pro- 
vided with two earth wires per circuit instead of 
single earth wire carried on the top of the double- 
circuit towers. 

The 66-kV outdoor switchgear has been laid out 
on the mesh principle, which employs a ring bus- 
bar with oil circuit breakers arranged in the ring. 
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FiG. 4—DIAGRAM OF 66-KV AND 33-KV SYSTEMS 


Two oil circuit breakers have to be operated for a 
transmission line circuit or transformer to be either 
disconnected or connected to the station. The 
special feature of this arrangement is that it pro- 
vides complete accessibility to every insulator and 
piece of apparatus in the station without having to 
shut down a complete station if a bus-bar insulator 
is to be cleaned. Similarly, a breaker can be 
attended to without having to shut down a 
particular circuit. From an operating and main- 
tenance point of view it offers many advantages 
and, at the same time, permits a lay-out which is 
known as a low-level arrangement, maintaining the 
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3—MAVELIKARA SUB -STATION 


from 110-volt battery supply. Current trans- 
formers incorporated in the breakers have cores 
containing a proportion of mu-metal, which gives 
good sensitivity and stability of the protective 
gear on heavy through-fault currents. The high- 
voltage isolating switches are Metropolitan- Vickers 
** AA2 ” units, which are claimed to be suitable for 
the outdoor duty in Travancore because of the 
type of high-pressure contact embodied in their 
design. These switches are operated by hand 
mechanisms with auxiliary switches to provide 
indication on the control board. The line isolators 
are provided, in addition, with mechanically 
operated earthing switches. To prevent any 
possibility of earthing the line except when the line 
isolator is open the operating mechanism of the 
earthing switches is interlocked with that of the 
line isolators. 

The 11-kV switchgear at the 66-kV and 33-kV 
stations, as well as in the four sub-stations in 
Alleppey, and the sub-station at Quilon, comprises 
small 11-kV metal-clad draw-out indoor equip- 
ments. They ensure that the control of each station 
is under the direct and immediate supervision of 
the operators who are suitably protected from the 
heavy monsoon weather. The various outdoor 
circuits are connected by paper-insulated 
cables. 

Double-circuit 66-kV lines have been provided 
with parallel feeder protective gear using type 
“NFD ” relays. In addition, each 66-kV circuit 
is provided with back-up over-current protection. 
The 33-kV transmission line from Mavelikara to 
Alleppey will be protected by an are suppression 
coil tuned for the particular length of line in 
service. The are suppression coil is non-resonating, 
as this type permits accurate tuning and ensures 
continuity of supply being maintained to Alleppey 
even in the event of earth fault trouble on the line. 
All other circuits are provided with over-current 
protection having inverse time limit features. 
The protective gear for the overhead lines was 
subjected to special tests by Kennedy and Donkin. 
For these tests a “‘ set-up ” was made to represent 
as nearly as possible service conditions, the relays 
being connected up with the actual bushing type 
current transformers which would be used in service. 
By these means the sensitivity and stability values 
obtained can be taken as representative for actual 
service and not simply test conditions. 

The control boards have been placed in small 
control houses adjacent to the outdoor switchgear. 
Special attention has been given’ to seal off all 
instruments and meters so that insects cannot 
penetrate into the cases. All panel wiring has been 
carried out with cambric insulated, fireproof 
treated, single-core cable, which has been found 
particularly suitable for the type of climate expe- 
rienced in Travancore. 

The following firms were the various main con- 
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tractors and supplied the apparatus detailed 
below :—Volkart Brothers as main contractors 
supplied Escher Wyss water-wheels and Brown 
Boveri plant; Associated Electrical Industries 
(India), Ltd., as main contractors, supplied Metro- 
politan-Vickers 66-kV, 33-kV, and low-tension 
A.C. and D.C. switchgear, and the B.T.H. Com- 
pany’s power transformers and 11-kV switchgear 
for the sub-stations at Kothamangalam, Pallam, 
Alwaye, Mavelikara, and Kundara; the General 
Electric Company (India), Ltd., supplied the 





material for the 33-kV sub-station at Alleppey and 
the 11-kV rural sub-stations; Associated Elec- 
trical Industries (India), Ltd., provided the 11-kV 
terminal sub-station at Quilon, with B.T.H. 11-kV 
power transformers and Ferguson-Pailin 11-kV 
metal type switchgear. The 66-kV and 33-kV 
transmission lines were supplied and erected by 
Callender’s Cable and Construction Company, 
Ltd. Harrison and Crossfield acting for Boving, 
and Co., supplied the pipe-line made by Ferrum, 
Ltd. 
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(Continued from page 734, June 16th) 


A.R.P. anp Etectricrry UNDERTAKINGS 


Y pppoe final paper before the Convention—and cer- 
tainly the most topical, if not the most important 
—was presented on Thursday afternoon, June 8th, 
by Mr. J. M. Kennedy, Vice-Chairman of the Elec- 
tricity Commission. It was entitled “A.R.P. in 
Relation to Electricity Supply Undertakings,” 
and was the first paper that had ever been read 
by a member of the Electricity Commission before 
the I.M.E.A. 

Mr. Kennedy’s first point was that the grid, as 
such, has been one of the most effective A.R.P. 
measures which could have been devised in order 
to safeguard what may be termed the raw material 
of the electricity supply industry. The point is 
made that a single high-explosive bomb—in the 
absence of the grid—might put a power station 
out of action and interrupt supply probably for 
months, whereas with the grid the supply could 
be restored in a matter of hours or at all events 
days. 

All electricity supply undertakings have been 
presented with a list of what are known as “ Good 
Employers’ Obligations,” 7.e., protective steps 
which all good employers are expected to take in 
the interests. of their businesses and employees. 
Then there is the Civil Defence Bill, and apart from 
an “ income tax ”’ grant towards the cost of shelters 
and a 50 per cent. grant towards the cost of 
camouflage, every undertaking is expected to bear 
its own expenditure on Good Employers’ Obliga- 
tions. 

On the other hand, there is some doubt, and, 
indeed, a little dissatisfaction, in regard to the 
reimbursement to the owners of selected stations, 
and also allowances in other cases, of the cost of 
A.R.P., and this may account for the fact that in 
the case of no fewer than 200 stations schemes for 
protection have not yet been sent in, although the 
Lord Privy Seal, Sir John Anderson, has been 
impressing the importance of getting the schemes 
completed within a few months. The owners of 
elected stations again come prominently into the 
picture because they would, presumably, be asked 
to bear the full expenditure on protecting these 
stations—subject to certain allowances—although 
in doing so they are endeavouring to safeguard 
the supply to a large number of other districts. 

. There are also many other matters of minute detail 
in relation to A.R.P. cost which crop up, and con- 
cerning which very fine distinctions have to be 
drawn. For instance, in the case of important 
transformers in exposed positions, it has been 
agreed that where a protective wall is required 
for A.R.P. purposes alone, the cost of such a wall 
can rank for grant, towards the cost, of 50 per 
cent. So also can a reinforced concrete roof over 
vital switchgear, as well as interconnection 
between neighbouring undertakings if it can be 
shown that such work has no peace-time value 
and appears to be justified from an A.R.P. point 
of view. Obviously there will be some difference 
of opinion over matters of this kind, and it is just 
as well that a committee representative of the whole 
industry has been set up to assist the Commis- 
sioners in deciding what works shall be admitted 
as ranking for grant. All claims will be submitted 
to this committee. 

One of the most important aspects of A.R.P., in 
relation to electricity supply, is the establishment 
of a national reserve of transformers and switch- 
gear. This is to enable undertakings , whose 


generating plant may be put out of action to make 
use of spare plant in other stations, and whilst, as 





a matter of convenience, this national reserve will 
be under the control of the Central Electricity 
Board, it will be at the disposal of any under- 
taking which can make beneficial use of it. There 
are 105 selected stations and 412 undertakings 
derive their supplies directly or indirectly from the 
Central Electricity Board. It is pointed out that 
at any point between generation and distribution 
centres, transformers and switchgear may be 
required on the transmission system, either of the 
Board or of any undertaking giving or taking bulk 
supplies. This equipment, which will be stored 
in a number of depots in suitable positions 
away from vulnerable areas, will include trans- 
formers—complete with radiators and conser- 
vators—and switchgear, with the necessary struc- 
tures for supporting the sealing ends of cables or 
overhead line terminations ; also stocks of cables 
and overhead line materials. The question of suit- 
able sites for these purposes has been taken up 
with 260 undertakings, over 200 of whom have 
reported upon the extent to which they might 
have to draw upon the pool in different emer- 
gencies, and have also indicated what sites are 
likely to be available should an emergency arise. 
Each undertaking will be expected to give as much 
assistance as possible in preparing the sites and 
erecting and connecting up the gear, which will 
remain at its disposal for such time as may be 
required to rehabilitate its own apparatus. 

The capital cost incidental to the national 
reserve scheme will be pooled, one half, up to 
£3,000,000, being borne by the Treasury and the 
other half by the industry. Orders for this reserve 
of switchgear and transformers were all placed 
some months ago. In this connection the need for 
speed in making connections was commented upon 
by Mr. Kennedy and a new cold jointing material 
was later described by Dr. Dunsheath, of Henley’s. 
Finally, those undertakings which have not yet 
submitted their A.R.P. schemes—and there are 
some 200 of them—are urged to do so immediately. 

Dr. P. Dunsheath (W. T. Henley’s Telegraph 
Works Company, Ltd.), before showing a film, said 
that, as Mr. Kennedy had pointed out, the jointing 
of cables and the sealing of the ends might become, 
in times of emergency, the criterion of the time 
required to complete the service and restore the 
voltage on the line. His firm had developed a box 
compound which required no heating and could 
be poured in direct at normal temperatures, and 
which formed such a consistency as would be suit- 
able for holding the voltage stresses subsequently. 
The compound was a mixture of ingredients which, 
in themselves, when isolated, retained their normal 
characteristics, but when mixed together a reaction 
took place, followed by thickening. After two or 
three hours the mixture had assumed the hardness 
of the ordinary black box compound. He added 
that this scheme was not put forward as an effort 
of one company only. It was true that his own 
company had originated it and carried the idea 
to a very advanced stage, but it had now been 
accepted by the Cable Makers’ Association as 
the arrangement for dealing with emergency 
conditions. The Central Electricity Board and 
the leading consulting engineers had also adopted 
it, and in the cable industry they were congratulat- 
ing themselves that they had contributed in some 
small measure to this important problem. 

In the discussion Mr. H. Strutt (Home Office), 
after emphasising the point that there are still 
200 electricity supply undertakings which have 
not submitted schemes to the Commissioners, 
recalled that the Lord Privy Seal in April sent a 





circular to local authorities requesting them to give 
priority to A.R.P. for the next three months. 
When the Civil Defence Bill was introduced it was 
made a condition of grant towards the cost of 
shelters for the protection of workpeople that the 
work should be completed by September 30th, 
and the cardinal point which Sir John Anderson 
wished to make was that the Government was 
working on a short-term policy and desired the 
preparations to be completed as quickly as possible. 

Mr. C. Helsby (consulting structural and civil 
engineer) spoke of his experiences during a visit 
to Barcelona, where he examined the damage done 
to power stations by aircraft. He noted special 
efforts were made to protect transformers, which 
were regarded as the most vital part of the plant, 
from blast and splinter, and that no attempt was 
made to protect the turbines and alternators. For 
the protection of the transformers, reinforced 
concrete and brickwork was used as a safeguard 
against hits. Sandbags were not popular because 
splinters perforated the bags and let out the sand. 
Moreover, a sandbag might be thrown into the air 
and smashed, covering everything with grit. It 
had been found of the greatest possible advantage 
to have heavy frames in the construction of power 
stations. A great deal has been said here about 
gas, but they had no gas in Spain and few high 
explosives. The trouble was mainly with incen- 
diary bombs. Buildings which had not heavy 
frames usually collapsed when involved in a direct 
hit or a very near hit from high explosives. 

Mr. Deane (consulting civil engineer, Man- 
chester) criticised the Civil Defence Bill from the 
point of view of the grant that was to be made 
towards the cost of protecting electricity under- 
takings. He said that apparently under the Bill 
electricity undertakings were worth about £4 per 
head, less a discount of 5s. 6d. in the £, but during 
a recent visit to Paris to inspect what was being 
done there, the relative figure was in the neigh- 
bourhood of £80, and the most elaborate precau- 
tions were being taken to protect the personnel 
and the vital portions of the plant. To carry out 
that work at £4 per head in this country meant a 
very sketchy business at the best, and that was a 
matter which required some investigation. 

Mr. George C. Milnes (electrical engineer, 
Lancaster) advocated retaining old plants which 
might be available and were in first-class condition 
as a very cheap method of providing against tem- 
porary isolation from the grid. Many engineers 
were concerned a good deal about this aspect, but 
he believed it was receiving consideration by the 
Commissioners and the C.E.B. It would therefore 
be helpful if information with regard to it could be 
passed on to the Council of the I.M.E.A., which 
could transmit it confidentially to the members. 
As regards fire, owing to a bomb dropping on main 
switchgear, very full provision could be made 
against that by splitting up the switchgear into a 
number of sections, and although the cost would be 
heavy, he knew of no satisfactory excuse for an 
undertaking not carrying out such work. 

Councillor L. Etherington (Richmond), comment- 
ing upon some of the gloomy faces which he said 
he had noticed during the remarks by the previous 
speakers—it almost seemed that some people 
expected the roof to fall in on them—pointed out 
that a European war would not be like the wars in 
Spain or Albania or Abyssinia, because the defen- 
sive measures would be so very much more com- 
plete. He impressed upon power-station engineers ° 
that unless they kept their undertakings working 
they would seriously affect the morale of the women 
and the children. Speaking of protection to build- 
ings, he said the best protection in the case of 
buildings yet to be erected was to sink them in the 
ground, and the next form of protection, for cheap- 
ness, would be the use of corrugated iron by encas- 
ing walls with two covers of corrugated iron some 
inches apart and filling in the intervening space 
with sand or other material. 

Mr. W. C. Parker (electrical engineer, Fulham) 
said it seemed to him that supply authorities would 
be required to carry out all the A.R.P. themselves 
and foot the bill. Personally, he was a bit flabber- 
gasted and wondered whether the Government 
really realised the vast amount of money which 
would have to be spent on a power station of any 
size to carry out A.R.P. which would be at all 
effective. In the case of one base-load station, the 
absolute minimum protection would cost about 
£100,000. In his view, undertakings should not 
be called upon to bear all that cost. There did not 
appear to be in the provisions of the Bill any 
method by which to assess the amount which the 
undertaking should bear in respect of, A.R.P. 
work in relation to the amount of current which was 



































THE ENGINEER 


761 





JUNE 23, 1939 





bought and consumed by the undertaking, and the 
amount which was exported. In some cases there 
would be no hardship, but in others it would be a 
great hardship because a large amount of the 
current from a selected station was very often sent 
elsewhere and then it was not fair that the owners 
of the selected station should bear the whole cost 
of its protection. Was there any provision to 
arrive at that cost under Sec.13 of the Act of 1926, 
or would it be’on a basis of the proportion of the 
current sold ¢ 

Mr. W. N.C. Clinch (electrical engineer, Brighton) 
asked if Mr. Kennedy could give any information 
in connection with the siting of generating stations. 
He further asked whether it would be possible for 
the cost of A.R.P., where it was of a capital nature, 
to be made out of the reserve fund, and, finally, 
he pointed out that he had tested an emergency 
joint which could be made in one hour and five 
minutes on four-core cable working at 400 
volts. 

Mr. R. Birt (electrical engineer, Ealing) referred 
to the question of alternative supplies under 
Clause 38 of the Civil Defence Bill and the allow- 
ance of a 50 per cent. grant. One of the snags, 
however, as he had found out, was that the bulk 
suppliers were asking that the demand in respect 
of the second supply should be added to the first 
demand. They would not integrate it in any way, 
and he believed that was the principle adopted by 
the Board. It was certainly one reason why under- 
takers were being prevented from perhaps anti- 
cipating the Civil Defence Bill. ° 

Mr. J. W. J. Townley (electrical engineer, West 
Ham) asked Mr. Kennedy to define more clearly 
what he meant by “ important transformers ”’ and 
also “‘ vital switchgear.” He also wanted to know 
who was to pay for the provision of alternative 
supplies by means of cables running on a different 
route from the existing cables to factories engaged 
on work of national importance. Surely that 
should be a national charge. 

Mr. Kennedy, replying to the discussion, said in 
reply to Mr. Deane that he had rather misinter- 
preted the position with regard to the £4 per head. 
It was not to be implied that more than £4 per 
head could not be spent, but only that the grant 
to industry generally was on an expenditure at the 
rate of £4 per head. Obviously, the protection of 
the key men would cost very much more than that, 
and the electricity supply industry was providing 
that extra protection quite readily. The reten- 
tion of old plant was dealt with in the com- 
munication E.C.2. As to the amount of plant 
availahle to meet emergencies through damage to 
power stations or grid sub-stations, that was receiv- 
ing very close consideration, but in the same con- 
nection it should be borne in mind that should an 
emergency arise there would be an automatic 
increase in the capacity available owing to the 
limitation which would be placed upon such things 
as street lighting, shop window lighting, and adver- 
tisement signs. There would also probably be some 
form of rationing generally and also some form of 
staggering of factory hours which would keep a 
large block of demand off the peak load during 
winter, and thus make available a considerable 
amount of plant. As to the siting of generating 
stations, mentioned by Mr. Clinch, no new generat- 
ing station was being sited until it had been given 
the most careful consideration. There was no 
objection to the costs incidental to A.R.P. being 
met out of reserve fund, so far as the Commis- 
sioners were concerned. He added that he would 
like full details of the joint which Mr. Clinch was 
able to make in an hour. As to alternative supplies, 
mentioned by Mr. Birt, there should be no serious 
difficulty in arranging that these supplies were not 
paid for twice over, provided, of course, that they 
were not taken simultaneously through the two 
channels. If one channel was kept.for emergency 
purposes, he was sure there would be no difficulty 
in making satisfactory arrangements. Finally, in 
reply to Mr. Townley, he said he would define 
“important transformers ” as high-voltage appa- 
ratus giving supplies of national importance, and 
the same thing applied to “vital switchgear.” 
He would see what could be done with regard to 
the suggestion that the Commissioners should send 
out a memorandum from time to time setting forth 
decisions they had come to in regard to these 
matters. 


CONCLUSION 


The annual banquet and dance was held on 
Thursday, June 8th, at the Hotel Majestic, Harro- 
gate, when Mr. Ernest Brown, Minister of Labour, 
was the guest of honour. 

The annual general meeting was held on Friday 





morning, June 9th, and, unlike the two previous 
annual meetings, was quite uneventful. The strong 
opposition of the so-called smaller undertakings 
disappeared during the year as the result of two 
private meetings, when the whole position relating 
to the McGowan report and the representation on 
the Council was gone into. 





The President for the coming year is Mr. John 
Mould, chief electrical engineer at Leicester, and 
the Vice-President is Mr. B. Handley, chief engi- 
neer at Portsmouth. The place of the Convention 
next year was left for the Council to decide, as 
usual, but it will not be in Leicester, owing to lack 
of sufficient hotel accommodation. 








An Investigation of the Warlop Bush 


By D. CLAYTON, B.Sc., and M. J. WILKIE, B.Sc.* 


d igue characteristics of the Warlop bush, with 
results of some experimental work, were 
described by H. Brillié in Le Génie Civil, 110, 
1937, pages 136 and 153, in a paper entitled 
“* Le Film de Graisse Consistante et son Application 
au Graissage des Roulements—La Douille Warlop.”’ 
An abstract of this paper was given in THE 
ENGINEER, Vol. 163, 1937, page 448. The Warlop 
bush described was a liner to the usual bush, and 
it was pierced radially by a series of holes, which 
were joined by circumferential and axial or helical 
channels cut in the outside surface of the liner. 
It was claimed that the holes and channels allowed 
lubricant to return through them from regions 
of higher pressure to regions of lower pressure, 
thus avoiding “‘ return currents ’’ within the clear- 
ance space itself, and consequently allowing the 
film to form more easily on starting, and reducing 
the viscous friction during running. 

It was required to make a limited investigation 
of the frictional characteristics of the Warlop 
bush in comparison with a plain bush. 


EXPERIMENTAL ARRANGEMENTS 


The N.P.L. journal bearing machine was used 
for the tests. The journal is formed by turning 
down to 2in. diameter a short length at the end 
of a 4in. diameter, nickel-chrome steel shaft, 
running in ball bearings; the shaft is driven by 
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FiG. 1—BRONZE WARLOP_ BUSH 


a variable-speed motor. The bushes are bronze 
liners in a steel sleeve with a spherical outer 
surface, as shown in Figs. 1 and 5. The load is 
imposed on the top of the bush, through a cast 
iron holder with spherical seating, by means of a 
lever and link system, so arranged that the friction 
on the bush can be ascertained from small weights 
on the end of an auxiliary lever. The coefficient 
of friction is found from the change of weights 
on reversal of the direction of rotation of the 
journal. The load can be taken off the bush com- 
pletely for starting and for reversing the direction 
of rotation. The journal is hollow so that the 
bearing can be heated if required by means of a 
gas burner. The oil was fed through a flexible 
pipe to the lower (unloaded) side of the bush 
by gravity from a tank 3}ft. above the bearing, 


* The National Physical Laboratory Engineering Department. 

+ In this abstract the values of coefficients of friction quoted 
should have been ratios of coefficients, the reference value being 
that for oils of 1-3 poises. 





the oil entering the clearance space through a 
single hole—as shown in Figs. 1 and 5. The oil 
was filtered through wash leather on entering the 
tank. The temperature of the bearing was 
measured by means of a thermo-couple in a hole 
in the top of the bush, the hole being taken to 
within jin. of the inside surface of the bush. 
The form of the thermo-couple hole for a plain 
bush is the same as that shown in Fig. 5; owing 
to the presence of the grooves in the Warlop bush 
the bottom of the hole was in this case modified, 
a small hole being drilled into a land of the bush, 
in the position relative to the holes shown in 
Fig. 1. 

It was inconvenient to use grease for the test, 
so a heavy (summer grade) motor car engine oil 
was used. In Brillié’s tests heavy oils gave prac- 
tically the same results as light grease. The oil 
had the viscosity values shown in Table I : 











TaBre I 
Viscosity. 
Temperature. 
Redwood Centistokes. Centipoises. 
seconds. 
70 deg. Fah. ... 2300 570 504 
140 deg. Fah. ... 260 63-5 54-5 
200 deg. Fah. ... 85 19 16 














The bronze Warlop bush (Fig. 1) was supplied 
by Etablissements Grosdemouge. It was finished 
at the Laboratory both inside and outside, in the 
same manner as the plain bush ; the inside surface 
was prepared by fine turning with a diamond 
tool and light polishing with abrasive paper. 
The bushes were a light push fit in the steel 
sleeves. The diametral clearance was 0-0039in., 
and the bushes were parallel and round to within 
+0-000lin. The journal was similarly polished, 
being made parallel and round to +0-00005in. 


RESULTS OF THE TESTS 


_ Normal Running Tests —In the first tests the 
plain and Warlop bushes were run until a steady 
temperature was reached, the change of friction 
with temperature being observed. The tests 
were carried out with loads of 60 lb. and 200 lb. 
per square inch, and at speeds of 300 and 1500 
r.p.m. Typical friction-temperature curves are 
shown in Fig. 2. The coefficient of friction was 
higher for the Warlop bush than for the plain 
bush, and higher final temperatures were reached. 
In Table II the final values of temperature and 
coefficient of friction are given : . 


TaBLe II.—Results of Tests 
























































Final! coefficient Steady 
Conditions. | of friction. running 
| temperature, 
Bush. deg. Cent. 
R.p.m. | Lb./sq. Values. | Differ- | Values.| Differ- 
in. ences. ences. 
1500 60 Warlop | 0-0235 | 64 
0-0240 624 | 
0-0242 623 | 
| 0-0015 | 34 
| | Plain | 0-0222 | 594 
0- 0226 594 
1500 | 200 | Warlop| 0-0084 72 
; 0-0020 10 
| Plain | 0-0064 62 
300 60 Warlop | 0-0299 334 
0-0072 li 
Plain 0-0227 32 
| Warlop | 0-0089 35} 
0-0105 364 
0-0105 363 
300 200 . 0-0029 4 
| Plain 0-0068 32 
| 0-0073 | 32 
| | 0-0071 | 3 
| 














Observations were made of the air temperature 
remote from the bearing and also of the initial 
bearing temperature. The latter gives some 
measure of the influence of the bearing shaft, 
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supports, &c., which act as a heat “sink ” during 
the test, and, being of considerable mass, are of 
some importance in affecting the final temperature 
of the bearing. The temperature of these supports 
is governed by the low overnight temperatures, 
and lags behind the air temperature. The final 
air temperature varied from 20 deg. to 24 deg. 
Cent., and the initial bearing temperature from 
14} deg. to 21 deg. Cent. Generally, these tem- 
peratures for the Warlop bush tests were lower 
than for the plain bush tests, so that the tempera- 





ture excesses for the Warlop bush should be 











though it would depend on the condition of the 
grease at the running temperature. 

The additional readings in Table II at 1500 r.p.m. 
and 60 lb. per square inch were obtained in retests 
at the end of the series. The agreement as regards 
the final friction values is better for the Warlop 
bush than in the remainder of the tests. Though 
the friction was generally still higher than for the 
plain bush, the variation of the results at lower 
temperatures was greater than the difference 
between the two bushes. The additional results 
at 300 r.p.m. and 2001b. per square inch were 





further tests were made in which the speed was 
decreased until the friction began to rise. This 
was taken to be the stage at which contact between 
the journal and the bush was beginning, and 
marked the end of complete fluid-film lubrication. 
It was further thought that this was a practical 
test of direct interest for applications of the bush 
to mechanisms running at low speeds and having 
to start and stop frequently. 

The bushes were first allowed to run to a steady 
temperature at 300 r.p.m. and 200 lb. per square 
inch ; the final temperature and friction values 
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rather. greater than is shown. In particular, 
in the 300 r.p.m., 601lb. per square inch test, 
both temperatures were 2} deg. Cent. lower for 
the Warlop bush than for the plain one, so that 
the difference of 14 deg. Cent. should be increased 
to, say, 34 deg. or 4 deg. Cent.; this temperature 
difference in the environment will account to 
some extent for the high friction difference in this 
test. 

It may be noted that the difference of coefficient 
of friction in all the tests is greater than could 





be accounted for by the difference of the corrections 


obtained in the course of the decreasing speed 


tests described later. Variations occurred again 
in the Warlop bush tests, but they never 
approached the magnitude of the difference between 
the two bushes. 

On dismantling the bearings after this first 
series of tests, it was found that the Warlop bush 
was slightly worn at the crown; the vertical 
diameter had increased by 0-0002in. As no contact 
could be occurring at this stage, as later tests 
showed, this wear must have been due to particles 
passing between the journal and the bush; the 
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FIG. 4—DECREASING SPEED > TESTS 


to the bush friction to give the journal friction, 
should the horizontal displacement be less for the 
Warlop bush than for the plain one. 

The running with the Warlop bush was not 
steady, as in the case of the plain bush. The friction 
fluctuated, and the reading recorded on each 
occasion was an estimated mean value. Bubbles 
of air were observed in the oil escaping at the ends 
of the bearing, presumably coming from the 
channels in the bush; although these bubbles 
disappeared during the heating tests described 
later, they were always observed again in the 
test on the following day, the oil presumably 
draining from the channels during standing over- 
night. This would occur with oil in any practical 
application of this type of bearing, so that the 
test was not abnormal in this respect ; it would 





presumably be less likely to occur with grease, 


appearance was consistent with this explanation. 
Particular care had been taken in cleaning the 
bush before the test, greater than would be feasible 
in practical use of the bearing, so this trouble 
from particles must be regarded as a disadvantage 
of this bush. The passage of particles through 
the oil film would account for the unsteadiness 
of running mentioned above. The bush was 
repolished before carrying out further tests, 
the diameter being increased by a further 0-0001in. 

Heating Tests—Following the normal running 
tests the tests were repeated and the bearing was 
heated to see whether the difference of coefficient 
of friction persisted at higher temperatures. 
This was found to be so, examples of the curves 
obtained being shown in Fig. 3. 

Decreasing Speed Tests—To obtain a measure 
of the relative safety of running of the bearings, 


are the additional ones given under these condi- 
tions in Table II. Then the speed was decreased 
in steps. In the case of the plain bush the limit 
of steady running on the part of the motor of 
the machine was reached before the friction 
began to rise. The load was therefore increased 
to 400 lb. per square inch and the speed again 
decreased. The coefficient of friction was the 
same at 19 and 10 r.p.m. (the low limit of speed), 
and this suggested (though with no certainty) 
a minimum value of friction having been reached. 
With the Warlop bush the friction had begun 
to rise at 200 lb. per square inch before the lowest 
speeds had been reached. Further tests were 
made, however, at 400 Ib. per square inch. “There 
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FIG. S—PLAIN BUSH 
were small changes of temperature, and these 


were taken into account in plotting the coefficient 
of friction against the non-dimensional group 








ZN/p in Fig. 4, Z being the viscosity, N the rota- 
tional speed in revolutions per unit time, and p 
the load per unit of projected area of the bearing. 
The scale below the horizontal axis is in the 
conventional units of Z in centipoises, N in revolu- 
tions per minute, and 7 in pounds per square inch ; 
the scale above the axis is in uniform units. 

All the points for the plain bush, both at 200 lb. 
and 400 lb. per square inch, fall closely on a smooth 
curve. The friction of the Warlop bush is higher 
throughout, and it begins to rise at a relatively 
high value of ZN/p. Under the particular con- 
ditions, the minimum of the curve for 200]b. 
per square inch occurred at 100 r.p.m. at about 
33 deg. Cent. The curve for 400 lb. per square 
inch was in this region different from that at 
200 lb. per square inch, the minimum occurring 
at a rather lower value of ZN/p; the conditions 
were 400 lb. per square inch, 200 r.p.m., 37 deg. 
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Cent. This change for 400lb. per square inch 
was not due to a permanent change of the bush, 
as points near the original curve were obtained 
on returning to 200 lb. per square inch. Taking 
the last two points for the plain bush as indicative 
of a minimum value, the corresponding conditions 
were 400 lb. per square inch, 15 r.p.m., and 27 deg. 
Cent. These tests thus confirmed the higher 
friction of the Warlop bush and showed a sub- 
stantially inferior safety of running for fluid-film 
conditions. 

Tests with an Experimental Bush.—On general 
grounds it was thought that the number and 
size of holes in the Warlop bush supplied were 
excessive to give improved running, and a bush 
was made with only eight small holes, as shown 
in Fig. 5; these holes were thought to reduce 
the surface of the bush little, and yet provide the 
means for some oil circulation according to the 
suggested principle. The four holes near the 
crown were fitted with sealing washers and screws 
so that as strict a comparison as possible should 
be provided between the bush with and the bush 
without the means for oil circulation. 

Starting with the top holes sealed, the decreasing 
speed tests were made, commencing at 300 r.p.m. 
and 200 lb. per square inch, reducing the speed 
after a steady temperature had been reached 
and continuing at 4001b. per square inch. The 
speed was reduced to 30 r.p.m. (conventional 
Z N/p=24) without sign of reaching a minimum 
friction, and the test was stopped at that stage 
in order that the surface of the crown of the bush 
should not be spoilt before the test with the holes 
open was carried out. After the latter test, in 
which slight scoring of the crown did occur, the 
test with the holes sealed was repeated and the 
speed was reduced until a definite rise of friction 
was found. 

The results are plotted with the previous ones 
in Fig. 4. The mean curve for the bush with the 
holes sealed is just perceptibly above the mean 





curve for the plain bush, though the difference 
is not greater than the possible error of determina- 
tion. The curve turns upwards at a rather higher 
value of Z N/p, though this may be due in part to 
some roughening of the surface by slight scratches 
from the previous test with the holes open. The 
friction with the holes open was greater than 
with them closed, the excess being greater at 
higher values of ZN/p. However, the friction- 
temperature curves from room temperature to 
the steady running temperatures showed that 
the friction tended to the same value again at 
low temperatures in each case; some evidence 
of the same tendency was noticed in the tests 
of the Warlop bush at the higher speed and lower 
load at the starting temperatures, as shown 
by the curves for 1500 r.p.m. and 60 lb. per square 
inch in Fig. 3. The curve for the experimental 
bush turned up at a slightly higher value of 
Z N/p with the holes open than when closed. 

Thus these tests showed that while the bush 
with fewer holes was much better than the one 
with many holes as supplied, and approached the 
plain bush in its characteristics, it was, never- 
theless, inferior to the plain bush in each respect. 


CONCLUSION 


Over the range of conditions of the tests the 
coefficient of friction of the Warlop bush is greater 
than that of a plain bush. Also, the limit to 
fluid-film lubrication is reached earlier with the 
Warlop bush as the speed is decreased. The 
behaviour is better when there are fewer holes 
and connecting channels, but it is still inferior 
to that of a plain bush. 

The work herein described has been carried 
out in the Engineering Department of the National 
Physical Laboratory as part of the programme of 
research on lubrication for the Lubrication 
Research Committee of the Department of Scientific 
and Industrial Research. 








Cunard White Star Twin-Screw Liner 
‘“¢ Mauretania ”’ 


No. II 
(Continued from page 738, June 16th) 


AVING dealt with the general design of the 

ship and her excellent accommodation for 
cabin, tourist, and third-class Transatlantic pas- 
sengers, we pass to the main propelling machinery, 
which we briefly referred to in our first article, and 
which forms the subject of to-day’s plate Supple- 
ment. 

At seven o’clock on Saturday, June 17th, the 
new “ Mauretania ”’ sailed from the Princes Land- 
ing Stage, Liverpool, and received an astounding 
send-off from tens of thousands of people who 
watched her from both sides of the river bank. 
She called at Cork on Sunday, where she was 
accorded a civic reception, and is scheduled to 
arrive at New York this evening, where an official 
reception has been arranged. 

The largest liner yet to be constructed in an 
English shipyard, the new ‘“ Mauretania” is in 
every way a worthy successor to the first ‘‘ Maure- 
tania ’’ which thirty-two years ago sailed from the 
same berth at Liverpool to begin a service which 
proved to be the proudest record in the history of 
North Atlantic shipping. 


Main PROPELLING MACHINERY 


Last week we made mention of the record time 
in which the ship had been built and completed—a 
little over two years. No less remarkable was the 
speed with which her machinery was designed and 
constructed. Within the short space of 24 years, 
two entirely new sets of the latest type of high- 
pressure geared turbine engines, with six boilers 
of the largest dimensions, were completed. 

In general, a scheme has been adopted which 
follows closely recent practice in liners of com- 
parable size, power, and speed. Compared, how- 
ever, with the ‘‘ Mauretania ”’ of 1907, the differ- 
ence is marked. In the old ship quadruple-screw 
machinery of the Parsons direct-driven design 
was adopted, and steam was furnished by twenty- 
five cylindrical boilers, originally built for coal 
firing, but after the war altered to burn oil fuel. 
Saturated steam at 195 lb., with a temperature of 
386 deg. Fah., was used, and the steam consump- 





tion was of the order of 16 lb. per S.H.P. In the 
present ship the steam is generated in six water- 
tube boilers, the working pressure is 425 lb., with 
a final steam temperature of 725 deg. Fah., and the 
steam consumption is of the order of 74$1b. per 
S.H.P. The machinery also takes up relatively 
much less space, and leaves more room for pas- 
senger accommodation. 

The turbines and the boilers and the electric 
generators are accommodated within four adjacent 
and separated water-tight compartments, as shown 
in the drawing reproduced on page 736 ante. 
To-day’s Supplement drawing shows the actual 
arrangement of the turbines and their auxiliary 
machinery in the main engine room. This is imme- 
diately forward of the shaft tunnels, has a total 
length of 67ft., and runs the full width of the ship. 
In this space are two independent sets of single- 
reduction geared turbines, with the auxiliaries for 
the closed-feed system, the main circulating pumps 
and the other general-purpose auxiliaries for the 
units in the compartment. At the after end of the 
engine room space, and separated from the main 
engine room by a screen bulkhead, is a recess in 
which a Paterson water-softening plant is installed. 
At “ E” deck, in the engine room wings, there are 
grouped the engineers’ stores, the engineers’ work- 
shop, the auxiliary switchboard, and the wireless 
telegraphy alternator room. Directly over the 
machinery space, and forward of the engine room 
casing, is the fan room, in which two ventilating 
units supplied by the Winsor Engineering Com- 
pany, Ltd., of Glasgow, are housed. In the casing 
there is a lift for the use of the engineers, which 
connects the first engine room platform, with the 
engineers’ quarters on “ C ” deck, and the smoking 
room for the engineering staff at sun deck level. 
Forward of the main engine room is No. 2 boiler 
room, with four of the six Yarrow high-pressure 
boilers, built at Birkenhead, while between the 
No. 1 and No. 2 boiler rooms is the electric generator 
room, with four 800-kW B.T.H. geared turbine 
driven dynamos. In No. 2 boiler room there are 
the remaining two boiler units. We shall refer in 





detail to these compartments and their equipment 
in our next article. 

All the propelling machinery was constructed 
by Cammell Laird and Co., Ltd. The main tur- 
bines are of the Parsons combined reaction and 
impulse type, and are designed to work with a 
steam pressure between the limits of 350 lb. per 
square inch gauge, and 0-5lb. per square inch 
absolute, the initial steam temperature being 
700 deg. Fah. Each main turbine unit comprises 
one high-pressure, one intermediate-pressure, and 
one low-pressure turbine working in series, each 
turbine driving a separate duplex pinion which 
engages with the main gear wheel. The general 
lay-out of the turbines is shown in our Supplement 
drawings. 

For astern working a single three-row high- 
pressure stage is incorporated at the forward end 
of the intermediate ahead turbine casing, and a 
single three-row low-pressure stage in the forward 
end of the low-pressure ahead turbines. The high- 
pressure and intermediate ahead turbines are of 
the Parsons reaction type, the blading, supplied 
by C. A. Parsons, Ltd., of Newcastle-upon-Tyne, 
being of the end-tightened pattern. The low-pres- 
sure ahead turbines are also of the reaction type, 
and are fitted with blading having radial clear- 
ances. The low pressure turbines work two-flow 
with the steam entering at the centre. The 
astern turbines are of the impulse type and their 
designed output is about one-half that of the normal 
ahead power. For the astern turbines, stainless 
steel blades are employed, and are fitted individu- 
ally into the rotor and the stator grooves. Low- 
carbon stainless steel is used for the reaction 
blading in the ahead turbines, the Hecla A.T.V. 
material being supplied by Hadfields, Ltd., of 
Sheffield. 

The blades are assembled in sectors, are held at 
the roots by a foundation wire and brazing, and 
are secured by side-locking strips. The nozzle 
plates in the astern parts of the turbines are made 
of phosphor bronze with cast-in vanes of Hecla 
A.T.V. stainless steel. In order to eliminate 
vibration, all the turbine rotors were dynamically 
balanced. 

Dummies are fitted to the high-pressure ahead 
and intermediate ahead turbines, with the object 
of reducing any unbalanced steam thrust. They, 
are not needed on the low-pressure turbines, which 
as already mentioned, work on the double-flow self- 
balancing principle. Any remaining unbalanced 
thrust is taken up by the Michell thrust bearings. 
To give warning should excessive axial movement 
take place in the turbines, owing to a possible 
failure of the thrust pads, a fore-and-aft movement 
indicator is fitted to the forward end of the 
Aspinall governors. This device is electrically 
operated and serves the double purpose of an 
indicator and an alarm gear. The high-pres- 
sure parts of the turbines are made in cast steel 
and the castings were supplied by the Atlas Foundry 
and Steel Company, Ltd., of Armadale. The low- 
pressure turbine casings, the gear wheel centres, 
and the gear wheel cases are all made in cast iron 
and were made in the Clyde Foundry of Harland 
and Wolff, Ltd. The turbines are rigidly bolted 
to the after ends of the gear cases, but the forward 
ends rest upon cast iron pedestals, placed on stiff 
steel plate structures, which are built up from the 
inner bottom of the ship’s plating. Provision has 
been made for isolating the high-pressure turbines 
in emergency, and supplying steam direct to the 
intermediate-pressure turbines. Should the neces- 
sity arise, the low-pressure turbines can also be 
isolated, and under these conditions the exhaust 
steam from the intermediate pressure turbines 
would be led direct to the condensers. 

Each turbine has an Aspinall duplicate emerg- 
ency cut-off governor, which controls the Cockburn 
main steam bulkhead valves, by means of an oil 
relay worked from the lubricating system. In the 
event of any undue drop in the lubricating oil 
pressure, the supply of steam is also cut off. 

The gear cases form an impressive part of the 
machinery installation, since they house gear 
wheels even larger than those in the “ Queen Mary.” 
The gearing is of the double-helical, single-reduc- 
tion pattern. The main gear wheels consist of a 
cast iron centre with a forged steel rim, the dia- 
meter being 14ft. 6in., with a total weight of about 
85 tons. The pinions are some 17in. in diameter, 
and make about 1446 r.p.m., when running under 
normal conditions. The normal speed of the main 
gear wheel and the propeller shafting is about 
104 r.p.m. All the pinions are connected to their 
respective turbine rotors by. flexible couplings of 
the claw pattern. The reduction gears were cut 
on hobbing machines, with creep mechanism, under 
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constant temperature conditions. The continuous 
cutting time for one of the two faces of the main 
gear wheels was sixteen days. The forgings for 
the hollow rims of the gear wheels, the pinions, the 
turbine rotor spindles, and the propeller shafting 
were all supplied by the English Steel Corporation, 
of Sheffield. 

As will be seen from the drawing reproduced in 
the Supplement, the turning gear for the main 
engines is placed at the after end of the turbine 
casings, to which it is attached by special brackets. 
The turbine turning wheels have a diameter of 
8ft., and are fitted on the forward thrust shaft 
couplings. They are actuated by a 30 H.P. 
Laurence Scott motor, through spur and worm 
reduction gearing. 

The thrust blocks which were made by Michell 
Bearings, Ltd., of Newcastle-upon-Tyne, are fitted 
on the line shafting immediately aft of the gear 
cases. They are of the single collar type. The 
shafting is supported by bearings of the self-lubri- 
cating type. Twelve bearings are provided on each 
line of shafting, and the aftermost is arranged to 
take a trailing collar, and has a hinged cap giving 
ease of inspection. Ring lubricators are fitted. 
Provision is also made for- cooling the propeller 
shaft bearings by means of water, which is pumped 
through the outer part of the bearing by a Drysdale 
upright centrifugal pump, which discharges cooling 
water to the stern tubes. These are oil lubricated 
as well, and the oil mixes with the water and forms 
a lubricating medium for the bearings. The stern 
tubes are 23ft. in length and are made of cast iron. 
Oil for the stern tubes and the rudder pintles is 
delivered by a special motor-driven Wakefield 
mechanical lubricator placed in the steering gear 
compartment. As previously mentioned, the pro- 
pellers are of the four-bladed ‘‘ Scimitar” type, 
are 19ft. 3in. in diameter, and weigh over 24 
tons. They were supplied by the Manganese 
Bronze and Brass Company, Ltd. On each line of 
shafting a Siemens-Ford torsionmeter is installed, 
and distant-reading indicators are fitted. 

With a view to making provision for the easy 
and convenient overhaul of the main turbines and 
the gearing very complete lifting gear has been 
arranged for. Special lifting girders are arranged 
in the engine-room and on these run the overhead 
travelling gear. For the heavier loads 30-ton 
geared lifting blocks have been provided, while for 
dealing with smaller lifts both 12}-ton and 7}-ton 
geared blocks are available as well as 3-ton and 
l-ton chain blocks for the smaller lifts. The 
lifting girders were designed and supplied by 
Cammell Laird and Co., Ltd., along with a large 
quantity of large-sized eye bolts, shackles, and 
wire rope slings. Other lifting gear includes a 
separate set of gear for lifting the doors of the con- 
densers, and further equipment for transferring any 
part of the main engines to the base of the engine- 
room casing. 


STARTING AND CONTROL PLATFORM 


An outstanding feature of the machinery 
arrangement is the preservation of a continuous 
straight line and level passage throughout the 
length of the main machinery compartments, 
including the firing isles in the boiler-rooms and 
the electric generating plant in the auxiliary engine- 
room. In order to avoid breaking the line the 
starting and control panel has been arranged in 
two sections with, as shown in the lower view on 
page 770, a connecting bridge or archway con- 
necting up the two halves. The panels on which 
the various instruments are mounted are built up 
to form practically a flush-mounted board, a 
practice which, although common in power stations, 
has not hitherto been freely adopted in British 
mercantile ships. The panels are specially treated 
to give a bright black surface and are edged with 
chromium-plated metal strips. Advantage has 
been taken of this particular arrangement to fix 
a clinometer on the centre line of the ship and 
immediately below it the indicating ammeters, 
voltmeters and pilot lamps connected to the four 
generators. Below these electrical instruments 
there is a barometer in the centre, which is flanked 
on either side by two clocks. One is spring operated 
and the other electrically controlled, therefore 
indicating ship’s time. 

The control of each of the propelling units is 
effected by three large-diameter hand wheels. 
One of these wheels is arranged to control the 
steam to the turbines for going ahead ; the second 
controls the astern steam and the third operates an 
astern turbine isolating valve. The hand wheels 


are situated almost directly below the valves they 
operate, but universal joints are used in the control 
rods to facilitate alignment. 


The ahead and 





astern control wheels are supported on a single 
pedestal. In the centre of each half of the board 
and immediately in front of the dual control 
pedestal are the electric bridge telegraph instru- 
ments. A separate 12in. diameter electric gong is 
used for each telegraph. This type of telegraph is 
similar to that which has been used in a number of 
large modern liners and possesses advantages over 
the mechanical type of instrument in simplifying 
the transmission of orders. 

Above the telegraphs the electrical revolution 
indicators are placed. They are of the 12in. dial 
sector Elliot pattern and are arranged to record 
not only the revolutions of the engines, but also 
the direction of rotation of the shafts. On either 
side of these instruments the steam pressure and 
temperature gauges are fixed, while the other gauges 
on the board indicate the vacuum in the con- 
densers, and the temperature of the condensate 
and of the main feed system. Integrating engine 
revolution counters are placed on either side 
of the board along with the electrical thrust alarm 
indicator, and the Monitor type forced lubrication 
alarm. Pressure and temperature gauges indicat- 
ing the condition of the de-superheated auxiliary 
steam supply and the gongs for the engine tele- 
graphs occupy the extreme wing positions. The 
board also carries the “ start ” fire pump indicator 
and other gauges in connection with the sprinkler 
fire protection system fitted through the ship. 
Just clear of the board on the port and starboard 
sides respectively are pedestal type non-reply 
electric telegraph instruments of a similar pattern 
to the bridge instruments arranged for communica- 
tion with the boiler rooms and the electric generator 
room. On separate panels fixed on the after side 
of the port and starboard hotwell tanks, two addi- 
tional control boards are fitted. On the port side 
a Crockatt type salinometer is placed, and 
indicates by red warning lamps the presence of 
salt in either condenser or in the distiller discharge. 
Indicators scaled to read from 0 to 3 grains of salt 
per gallon are provided, and also a neon pilot lamp 
to show that the circuit is alive. A four-way tele- 
phone instrument is also included. On the star- 
board side there are three special telephones for 
communication to the wheel house, the fire-station, 
and the turbo-generator room. This panel also 
carries a Monitor type float alarm panel. It is 
connected up to the hotwells and by the operation 
of Klaxon horns gives an audible indication of any 
abnormal condition of the feed water in the hotwell 
tanks. Similar instruments are supplied for use 
in connection with the oil fuel filling tanks giving 
warning when a predetermined weight of oil has 
been shipped. 

THE Martn CONDENSERS 


The main condensers are of the Weir two-flow 
regenerative type, and, like the other machinery, 
were built by Cammell Laird and Co., Ltd. As will 
be seen from the Supplement drawings, they are 
slung directly below the low-pressure turbines. 
Each condenser has a designed cooling surface of 
19,700 square feet, and contains 7300 tubes, each 
of which has a length of 17ft. 244in., and an outside 
diameter of ?in. The tubes are made of solid drawn 
aluminium bronze and have a thickness of 18 w.g. 
The condenser plates, tubes, and copper connec- 
tions were supplied by the,I.C.I. At each end of 
the condensers we noted that large cast iron boxes 
have been provided, and that strongly ribbed cast 
iron doors are employed to resist pulsation. The 
doors are hinged to facilitate tube examination 
and withdrawal, and a number of smaller inspection 
doors are also provided. On the steam side the 
condensers are provided with a wide central lane 
through the tube nest, for the passage of the steam 
to the bottom of the condenser so that it can mix 
with and re-heat the condensate. A proportion of 
the tubes on each side of the condenser are isolated 
behind an air baffle, which forms a pocket for the 
air and enables it to be withdrawn from the con- 
denser by a steam injector, at a comparatively low 
temperature. The condensers have been designed 
to maintain a vacuum of 29in. under scheduled 
running conditions. 

AUXILIARY MACHINERY IN THE ENGINE Room 


The circulating water for the condensers is 
supplied by two Drysdale vertical-spindle type 
centrifugal pumps, each of which is designed to 
deliver 11,500 gallons of sea water per minute 
against a head of 23ft. The forced lubrication 
systems for the port and starboard engines are 
separate and independent. There are six Drysdale 
“ Centrex ” forced lubrication pumps, two working 
and one standby for each set of machinery, each 
designed to pump 18,000 gallons of lubricating oil 
per hour against a head of 125ft. The oil is drawn 





from the drain tank in the double bottom through 
strainers and discharged through filters to the oil 
coolers, and thence to the bearings and gears. 
Separate valves are fitted at the bearings to regulate 
the flow of oil as required. An electric type 
‘“‘ Monitor” pressure alarm device is included in 
each discharge system, so that in the event of the 
oil pressure falling below a predetermined value 
adequate warning is given. Two De-Laval lubri- 
cating oil purifiers for treating the lubricating oil 
are installed. Each purifier has a 24 H.P. motor 
and a positive rotary gear pump, driven from the 
purifier shaft and mounted on a bracket attached 
to the body of the main unit. The machines are 
provided with bowl lifting and handling gear, and 
are designed to deal with about 450 gallons of 
oil per hour. 

Two lubricating oil coolers are supplied for each 
set of main engines, and filters, or strainers, on the 
discharge from the lubricating oil pumps are fitted 
in duplicate in each system. They are of the Auto- 
Klean pattern. For general service duties, the 
engine room contains a fire and wash deck pump, 
a ballast pump, an emergency bilge and fire pump, 
and in the engine room recess a tunnel water service 
pump. All these pumps, and also the main circu- 
lating and forced lubrication pumps, are of the 
vertical motor-driven type. A special automatic 
controller for the emergency bilge and fire pump is 
provided. 

For producing make-up feed for the boilers there 
are two evaporators arranged in the engine room, 
each of which has a designed output of 60 tons of 
fresh water per twenty-four hours. Raw feed 
water from the double bottom tanks is supplied 
by a Frank Pearn vertical type two-throw ram 
pump, driven by a motor through Brown Radicon 
gearing. 

In the engine room recess is arranged the water- 
softening plant, which was designed and supplied 
by the Paterson Engineering Company, Ltd. It 
consists of a lime cream plant and a duplicate base- 
exchange plant, designed to deal with 100 tons of 
feed water every twenty-four hours. Raw or 
partially softened water is furnished by two 
vertical motor-driven Drysdale rotary ‘‘ Centrex ” 
pumps. : 

The Mather and Platt Grinell sprinkler plant 
and two sewage units are also placed in the engine 
room. The largest group of pumps, to which we 
propose to refer more fully in our next article, 
include the units connected with the operation of 
the Weir closed feed system from the boilers. 
Briefly, they comprise four motor-driven extrac- 
tion pumps, four air ejectors, two drain coolers, 
a feed controller on each main condenser, two 
H.P. two I.P., and two L.P. heaters, three turbo- 
driven main feed pumps, and a double-acting 
auxiliary feed pump. Two Climax type feed filters 
are fitted on the discharge side of the main extrac- 
tion pumps. 

The upper view on page 770 shows the inter- 
mediate-pressure turbines and the gear cases seen 
from the upper platform, looking aft. Attention may 
be called to the heat insulation lagging and finish 
of the turbine casings and the steam mains. The 
superheated steam pipes are covered with a high- 
temperature composition and thick magnesia 
sections, and are finished with white asbestos 
cloth well stitched on, while steel bands are fitted 
at intervals. All the corrugated main steam 
pipe bends were first of all wrapped with asbestos 
rope to level the corrugations and treated in a 
similar manner to the straight steam lines. The main 
steam stop valves are lagged with magnesia non- 
conducting material with a covering of hard setting 
composition. In the engine room the high-pressure 
turbines are lagged with a layer of Dextramite 
high-temperature composition and then a layer of 
Darlington magnesia, applied in plastic condition, 
the outer covering consisting of magnesia mattresses 
separated from the inner covering by an air space 
with portable mattresses fitted at all joints. The 
outer covering for the turbine is composed of 
magnesia mattresses covered by planished steel 
sheets, and the cleading plates are made in easily 
removable sections fastened by screws at all 
joints. A somewhat different arrangement is 
followed for the intermediate turbine casings 
where the inner covering is plastic magnesia, 
followed by magnesia mattresses secured by gal- 
vanised wire netting with steel binding strips on 
the under half. An air space is arranged between 
the inner and outer covering, and like the H.P. 
turbine casings the I.P. casings are covered with 
planished steel plates. The L.P. turbine casings 
are. insulated in a similar manner to that of the 
LP. turbines, but owing to the reduced tempera- 
ture less thickness of lagging material is required. 
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All the work connected with the heat insulation in 
the machinery spaces has been carried out by 
Cammell Laird and Co., Ltd., the material being 
manufactured by the Chemical and Insulating 
Company, Ltd., of Darlington. 

Brief mention may be made of the arrangements 
for engine room ventilation, which, like those for 
the passenger accommodation, were entrusted to the 
Winsor Engineering Company, Ltd., of Glasgow. 

In the engine room two supply and two exhaust 
fans are provided. The supply fans are 48in. 
diameter and are of the double inlet type, and 
each is designed to deliver 50,000 cubic feet of air 
per minute at ljin. W.G. The driving motors are 
32 B.H.P., and are capable of speed variation 
between 400 and 500 r.p.m. The air is supplied 
through air trunks led down outside the engine 
casing, and after passing through the fans is dis- 
tributed by graded ducts, situated in various parts 
of the engine room. The ends of the main ducts 
are fitted with air diffusers, designed to slow down 
and diffuse the air, and thus avoid the creation of 
draught. One of these will be clearly seen in the 
upper part of the top engraving reproduced on 
page 770. ' 

The main fire-extinguishing installation in the 
machinery spaces is of the Pyrene Company’s 
CO, gas type, with gas cylinders and a system of 
distribution piping. Altogether fifty cylinders, 
each containing 50 lb. of CO,, are available in the 
engine and boiler rooms. We propose to refer to 
these fire-protection measures in more detail in our 
next article. 

Our description of the main engine room would 
not be complete without a short reference to the 
engineers’ workshop. Like the engineers’ stores, it 
is in the main engine room wing, and is situated 
on “ E” deck. It is a large compartment measur- 
ing 30ft. by 12ft., and the power is provided by an 
overhead line shaft driven by a 6 H.P. motor. 
The largest tool is a Colin type, 9in. centre, vee bed 
lathe for surfacing and screw-cutting. It will 
deal with work up to about 5ft. in length, and has 
a hollow spindle designed to take a 2in. bar. 
Other machines include a Drummond 3}in. centre 
gap bed lathe, a No. 3 Challenge pattern drilling 
machine, a smaller light drilling machine, and 
a double 12in. by lin. grinder. All the smaller 
machines were supplied by Dempster, Moore and 
Co (Machinery), Ltd. Along the side of the ship 
we noted a 3ft. wide bench, complete with hand 
vices, drawers and shelves, while at the after end 
of the workshop there is an oxy-acetylene welding 
equipment, with the gas bottles arranged handy 
in 2in. thick wooden battens. 

> (To be continued) 








The Influence of Speed on Heat 


Loss in Petrol Engines 
By Professor W. T. DAVID 


AN attempt is made in this article to investigate 
the influence of speed upon the distribution of 
the heat loss from the hot gases in a petrol engine 
to the cylinder head and barrel and to the exhaust 
valves or ports and passages beyond. This is of 
interest in connection with the design of the cooling 
arrangements. The results obtained are in some 
ways unexpected. They show that practically the 
whole of the additional heat to the cooling liquid 
(or to be disposed of by air cooling) resulting from 
an increase in speed is transmitted via the exhaust 
system. This system is to be understood to include 
the exhaust valves or ports, together with a small 
portion of the cylinder head or of the barrel 
surrounding the valve seats or ports and the 
passages beyond—that is to say, those parts which 
are subject to the scrubbing action of the violently 
issuing gases during exhaust. 

Let us take as the basis of the investigation the 
analysis previously given* for a compact com- 
bustion chambered petrol engine of 4-5in. bore and 
compression ratio 5, running on a strong (say, 
a “correct ’’) petrol mixture at 1500 r.p.m. The 
heat given to the cooling water depends largely 
upon the length and design of the passages beyond 
the exhaust valves or ports. It also depends upon 
the amount of metal surface in the path of the 
exhaust gases and is likely to be greater in the case 
of poppet valve engines than in sleeve valve engines. 
Test results show figures ranging from about 
20 per cent. to nearly 30 per cent. of the heat of 
combustion of the fuel burnt. Assuming an average 
figure of 25 per cent., the analysis is given in 
Table I. 

For the purpose of this investigation it is neces- 





* Tue ENGINEER, February 5th, 1937, page 154. 





sary to subdivide the heat loss to the cooling water 
into two parts only, viz., (1) cylinder head and 
barrel, and (2) exhaust system (that is, exhaust 
valves or ports plus surround and passages beyond). 
In the case of the engine of 4-5in. bore under con- 
sideration running at 1500 r.p.m., it will be seen 
from Table I that the percentage heat to the 
cylinder head and barrel amounts to 9 per cent., 
and that to the exhaust system 16 per cent. 

The heat loss to the cylinder head and barrel 
is proportional to the heat lost by the hot gases 
TaBLe I.—Distribution of Heat to Cooling Water in a Compact 

Combustion Chambered Petrol Engine of 4-5in. Bore and 
Compression Ratio 5, Running on a “ Correct” Petrol 
Mizture at 1500 r.p.m. 


Per cent. heat of 
combustion. 
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during explosion and expansion, and this, when 
expressed as a percentage of the heat of combus- 
tion of the fuel burnt, has been shownf to vary 
nearly inversely as the speed at which the engine 
is run. Test results by Mr. Ricardo on his E 35 
enginet show that the total heat to the cooling 
water expressed as a percentage of the heat of 
combustion decreases somewhat with speed, and 
it is suggested that the heat loss subdivision would 
be as shown in Table IT for speeds of 1000, 2000, 
and 4000 r.p.m. 


Tas_e Il.—Distribution of Heat to Cooling Water in a Compact 
Combustion Chambered Petrol Engine of 4-5in. Bore and 
Compression Ratio 5, Running on a “Correct” Petrol 
Mizture at Speeds Varying from 1000 to 4000 r.p.m. 
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From the point of view of design of the cooling 
arrangements the interest is concentrated upon the 
heat loss in thermal units per minute, which is 
proportional to the heat loss per cent. of the heat 
of combustion multiplied by the speed. On multi- 
plying the percentage heat losses in Table II by 
the speed, it will be seen that the heat loss per 
minute through the cylinder head and barrel is 
independent of the speed of the engine, but that 
that through the exhaust system increases directly 
as the speed. 

These results are of considerable practical 
significance in that they show that the burden of 
transmitting to the cooling water the increased 
heat loss with increase of speed is thrown entirely 
upon the exhaust system. At first sight this is 
perhaps a little difficult to believe, but satisfactory 
support may be derived from the experiments of 
Professor C. Fayette Taylor§ upon a Liberty 12 
poppet valve engine. In these experiments he 
separately cooled the cylinder barrel, the exhaust 
valve plus a very short length of passage beyond, 
and the cylinder head. His results for a compres- 
sion ratio of 4-58 and speeds of 1000, 1300, and 
1600 r.p.m. are shown in Table ITI. 

TaB_e IIl.—Distribution of Heat to Cooling Water in a Liberty 
Twelve Poppet Valve Petrol Engine of Bore 5in. and Com- 


pression Ratio 4-58, at Speeds Varying Between 1000 and 
1600 r.p.m. 


Speed, r.p.m.... ... ... 1000 1300 1600 
Heat to cylinder head, 
C.H.U.’s per minute... 175 195 215 
Heat to barrel, C.H.U.’s 
per minute... ... ... 100 105 110 
Heat to exhaust valve 
and short length of pas- 
sages beyond, C.H.U.’s 
per minute... ... Gi... 79 98 
336 379 423 


It will be seen that an increase of speed of 60 per 
cent. (from 1000 to 1600 r.p.m.) resulted in an 
increased flow of heat to the cooling water through 
the exhaust valve and passage beyond of almost 
exactly 60 per cent. The heat flow through the 
barrel, on the other hand, did not increase much 
with speed. Actually for an increase of speed of 
60 per cent., it increased by about 10 per cent., 
but this would appear to be due, at any rate in 
some measure, to a greatly increased generation of 
heat by piston friction in this particular engine at 
the higher speed. (The frictional horse-power 


{ Tue ENGINEER, April 22nd, 1938, page 439. 

tt‘ The High-Speed Internal Combustion Engine,” Blackie, 
1931, page 77. 

§ Journal of Aeronautical Sciences, June, 1936, page 284. 








increased from 2-6 at 1000 r.p.m. to 6-2 at 1600 
r.p.m.). 

The heat Joss to the cylinder head increased by 
about 20 per cent., with an increase of speed of 
60 per cent. This is due to the fact that the head 
included a portion surrounding the exhaust valve 
seating, which was subject to scrubbing action by 
the issuing exhaust gases. Proof that this is so 
may be obtained by comparing the heat to the 
cylinder head with that to the barrel at any one 
speed. The former is much greater than the latter, 
whereas they should be much the same if no portion 
of the head were subject to scrubbing action by the 
issuing gases. This would appear to be clear from 
Mr. H. R. Ricardo’s experiments with a sleeve 
valve engine of 4-5in. bore and compression ratio 
4-3, in which the head was separately cooled.|| 
The heat loss to the head in this engine was very 
much the same as that to the barrel in Professor 
Taylor’s experiments. 

It will be clear from the above that the amount 
by which the total heat to the cooling water 
increases with speed will depend upon the length 
and design of the exhaust passages, and upon the 
amount of surface in the path of the issuing gases. 
In Table IV the amount of the increase is suggested 


TaBLe LV.—Sleeve Valve Engine with Short Length of Exhaust 
as! 
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for two compact combustion chambered engines 
of the same size, one of which is a sleeve valve 
engine with a very short length of exhaust passage 
and the other a poppet valve engine with a very 
long and complicated length of passage. The heat 
losses are expressed in terms of the heat losses to 
the cylinder head and barrel. It will be seen that 
in the case of the sleeve valve engine with short 
exhaust passage an increase of speed of 100 per 
cent. (that is from 2000 to 4000 r.p.m.) would 
probably result in an increase of heat to the cooling 
water of about 50 per cent., whereas the increase 
might be as much as 75 per cent. in a poppet valve 
engine with a very long and complicated length of 
exhaust passage. 








The Inventor of the Cinematograph 





THE application for the first provisional patent for 
cinematography was lodged on June 21st, 1889, by 
Mr. William Friese-Greene, and to commemorate 
the fiftieth anniversary of the occasion a memorial 
plaque was unveiled at a Bristol cinema on Wednes- 
day last. The inventor was born in Bristol in 1855, 
and a further memorial is to be erected there by the 
Friese-Greene Memorial Fund Committee. An 
affidavit sworn before a New York court in 1910 
gives Friese-Greene’s own complete and detailed 
account of the experiments which led to his invention 
of cinematography. In 1885 he built a camera with 
a handle, which, when turned, operated a circular 
shutter to permit the exposure of separate sections of 
sensitised glass plate. The camera was next adapted 
to take photographs on strips of sensitised paper, 
about 50ft. long. The strips of paper passed through 
a guide, across the light aperture, between a feed 
and a take-up roller. Risk of breaking the paper 
restricted the speed of taking pictures to a rate of 
seven or eight a second. In co-operation with Mr. 
Alfred Parker, Friese-Greene produced transparent 
celluloid film and used it in an improved camera in 
1889 to take moving pictures at a rate of ten a second. 
He did not regard his cameras as satisfactory until he 
completed the fifth one in May, 1890, with which he 
was able to take as many as fifty pictures a second. 
In this camera the size of the exposure was reduced 
to approximately 1 square inch. After his patent 
had been filed, Friese-Greene approached Edison with 
a view to operating a moving picture in combination 
with Edison’s phonograph, and there thus came from 
him the original suggestion for the modern “ talking 
film.” 








Gass ResEarcH.—A new Department of Glass Tech- 
nology, built at a cost of £50,000, has been opened at 
Sheffield University. This department was founded at 
Sheffield in 1915, and was the first of its kind in the world. 





|| Quoted by Pye, “The Internal Combustion Engine ” 
(Clarendon Press), 1937, page 275. 
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A Hydro-Copying Lathe 


———____—_—@——_—__—_——_ 


E recently had an opportunity of inspecting at 
the works of the Coventry Gauge and Tool 
Company, Ltd., a new hydro-copying lathe, made by 
George Fischer, of Schaffhausen, Switzerland, for 
use with tipped tools. This machine incorporates a 
number of interesting features, designed to give the 
rigidity and wide range of speeds and feeds necessary 
to obtain the best working results from cemented 
carbide and other tipped tools, combined with 
variable form turning. 





Vibration between the tool and work is virtually 
eliminated by the construction of the base, column, 


The machine is driven by a 17 H.P. motor enclosed 
within a chamber at the bottom of the column, as 
shown in Fig. 3. This motor drives the main spindle 
gear-box through vee belts and a _  wmulti-disc 
clutch. The clutch lever also automatically operates 
a brake which quickly brings the main spindle to 
rest. Eight spindle speeds, ranging from 70 to 1200 
revolutions per minute, are obtainable through the 
main gear-box. Any wear on the spindle may be 
taken up through the adjustable roller bearings in 
which it runs. 

Adjoining the motor chamber is another compart- 
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FiG. 1—HYDRO-COPYING LATHE 


overarm, and supporting pillar of the machine as a 
rigid closed frame. As may be seen from the engrav- 
ing, Fig. 1, and the drawing, Fig. 2, the base and 
column are cast in one piece and the overarm is a 
cast tubular girder bolted at one end to the column 
and at the other to the yoke of the supporting pillar. 
The bottom of the pillar is bolted to the machine base 
to complete the rigid framework. 

Between the flat machined slideways of the column 
and the cylindrical supporting pillar is a knee which 
is moved up and down by a hydraulic cylinder, set 
in the base of the machine, beneath its centre. This 
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A. Tailstock centre control. E. Saddle locking lever. K. Push-button control for main 
B. Feed control. F. Manual saddle movement (verti- motor. 
C. Saddle movement control (longi- cal). L. Fuse box. 
tudinal and vertical). G. Spindle speed control. M. Stop for vertical adjustment. 
D. Manual saddle movement (longi- H. Clutch lever for spindle drive. N. Pressure control. 
tudinal). J. Switches for pump motors. P. Template. 
FiG. 2—ARRANGEMENT OF LATHE 


knee carries the saddle which traverses longitudinally 
on two substantial ground steel ways, the rear one of 
which is protected from chips and swarf by a cover 
plate. A turret tool post is mounted on the saddle, 
and, as may be seen, the tools operate from beneath 
the work, which turns in the opposite direction to the 
usual lathe, so that the swarf is carried to the rear of 
the machine. This method of turning has two 
particular advantages. First, the operator obtains 
a clear view of the work, unobstructed by flying 
turnings, and, secondly, the chips flow down the rear 
sloping part of the knee into a wheeled bin, which is 
rapidly and easily emptied. 














ment in which is situated a double-acting gear pump 
directly coupled to a 2:3 H.P. motor. This pump 
delivers oil under pressure to the various parts of 
the hydraulic system and to a hydraulic chuck if 
required. A special switch is coupled to the main 
feed line, so that should any breakdown occur the 
main motor is automatically switched off. The 
saddle can be traversed manually along the knee 
by a hand wheel, which turns a pinion on a rack 
under the slideway at the front of the knee. Auto- 
matic feed of the saddle is effected by a 1-25 H.P. 
motor mounted at the side of a quick-change gear- 






































box coupled to the pinion spindle. This gear-box 
gives sixteen feed speeds ranging from }in. to 
20in. per minute: The tailstock of the machine, 
illustrated in Fig. 4, is slung from the overarm, along 
which it moves on machined slideways, and may be 
fastened in any required position by two locking nuts. 
The tailstock has a rotating centre which is moved 
backwards and forwards by hydraulic power, its 
movements being controlled by a small lever mounted 
on the inner end. In order to prevent a workpiece 
flying out if the pressure on the centre is released, as 
a result of a leak in the pipe line, the tailstock incor- 


actually builds up behind this spring, and cannot be 
released until the valve lever is thrown over to by-pass 
the oil. Thus if any leak occurs in the pipe line the 
pressure on the centre is not affected, whilst the 
main spindle is quickly and automatically brought 











FIG. 3—ARRANGEMENT OF MOTOR DRIVE 


to rest. The distance between centres with the 
tailstock at its outermost position is 39}in. and the 
swing diameter is 12in. As stated above, move- 
ment of the knee is by means of a hydraulic cylinder 











Fic. 4—TAILSTOCK 


underneath its centre. The supply of oil to this 
cylinder to raise the knee is controlled by a valve 
which works in conjunction with a copying device 
incorporated in the machine. When closed, the valve 














FIG. 5—TEMPLATE AND COPYING DEVICE 
admits oil to the cylinder to raise the knee and when 
open permits it to flow back to the reservoir, and thus 


lower the knee. ; 
When using the machine on copying work, a }in. 





porates a spring-loaded safety device. The oil pressure 


mild steel template of the required profile is first made 
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and bolted toe a skirt depending from the front of the 
saddle. A bracket bolted to the front of the base of the 
machine carries the control mechanism of the 
hydraulic valve, varying the pressure in the main 
cylinder, the piston of which actuates the knee move-y 
ment. 

A tracer which is connected to the valve stem 
engages the top of the template and as the saddle 
is traversed the tracer moves up and down over the 
contour of the template. These movements actuate 
the stem to..open and close the valve and give 
corresponding movements to the knee of the machine 
through the hydraulic cylinder. In this way as the tool 
passes along the workpiece it duplicates the contour 
of the template. The control valve moves very 
smoothly and its sensitivity is such that the form 
reproduction on the workpiece is within very fine 
limits of that of the template. The vertical position 
of the tracer control bracket is set by means of a 
graduated hand wheel to suit the diameter of the 
finished work. In Fig. 5 there may be seen the 
arrangement of the template relative to the saddle 
and the copying apparatus. The angle of the tem- 
plate curve may not exceed an angle of 60 deg., 
and to permit the cutting of higher angles or sharp 








FIG. 6—INFEED ATTACHMENT 


corners the hydraulically operated in-feed attach- 
ment, shown in Fig. 6, is used. This attachment is 
bolted to the lower face of the overarm and com- 
prises a hydraulic cylinder, the piston of which moves 
a tool holder backwards and forwards. The control 
valve of this cylinder is designed so that the tools 
are fed forward at a preset speed into the work 
and when the desired depth is reached, the oil flow 
is by-passed to the other side of the piston and 
quickly reverses the direction of the movement. A 
safety valve on the attachment permits immediate 
withdrawal of the head at any time during its inward 
movement. 

The infeed attachment carries several tools, and 
when used is set at the required position on the 
overarm, fine sideways adjustments being made 
by moving the tool post. 

We had an opportunity of seeing the machine at 
work and were particularly impressed with the 
smoothness and speed of operation. 

We were informed that the Coventry Gauge and 
Tool Company, Ltd., is the sole agent for the lathe in 
the British Empire. 








Great Organisations and the 
Individual* 


Ir I may venture to suggest not a reason, but an 
excuse for the honour you have done me in asking me 
to speak here this morning, it is that nearly forty 
years ago I landed at Boston on my first pilgrimage 
to your country. 

When I came here first I was in the critical stage of 
my first research, and as a physical chemist in Oxford 
in those days I had enjoyed what Jowett considered 
the advantage of “a little wholesome neglect,’ but 
in Harvard I had the good luck to meet Theodore 
Richards, who was just as ready to give of his best to 
an unknown beginner as to a distinguished colleague. 
Richards was a physical chemist with a genius for 
exact measurement. From him I learnt that accuracy 
is not an art to be acquired by long and painful expe- 
rience or the privilege of a gifted few, but a matter for 
scientific analysis and planning, by which it could be 
made almost independent of the human element. 
Richards himself was a great experimentalist, but 
he had a remarkable gift for devising simple methods 
that his students could carry out almost as well as he 
could himself. With his rigid scrutiny of all the details 
of a measurement, his isolation and control of each 
of the factors concerned, and his uncompromising 
attitude towards the possibility of hidden errors, the 
attainment of accuracy was no more difficult or time- 
consuming than a crude result—in fact, by the cer- 
tainty of a well-planned measurement, time and 
effort are saved. From Richards I learnt a technique 





* Excerpts from Address, by Sir Harold Hartley, at the 
Commencement Exercises, Massachusetts Institute of Techno- 
logy, 6th June, 1939. 





of measurement that has been invaluable to me in 
many fields. 

If you think for a moment of the great changes that 
have occurred in industry during this century, apart 
from new inventions and discoveries, they are largely 
in the direction of transforming traditional methods 
that depended on the personal skill of the operator to 
scientifically controlled processes in which measure- 
ment has largely taken the place of craftsmanship. 
Many years ago Lord Kelvin said that in order to 
understand anything you must measure it, and 
industry on the whole was rather slow to learn the 
lesson, but to-day there is a new standard of certainty 
based on scientific measurement which has invaded 
every branch of the industrial and engineering field. 
To take a few examples from my own field—the com- 
fortable riding of rail coaches, the sources of noise, 
the movement of a wheel along the rail, the vertical 
movements of the rails when under load, and the 
resistance of materials to wear—these are no longer 
left to personal impressions which are so liable to 
error and leave no record for subsequent comparison, 
and measurement provides a new basis for progress. 


* * * 


In your technical enthusiasm do not forget that 
the human problems of management which you will 
have to face before long are much more difficult than 
the choosing and working of inanimate material. 
With the infinite varieties of human temperament 
there is no figure of merit to guide you in your choice. 
There are so many qualities you must weigh in your 
judgment of a man in which you must be dependent 
on your own awareness—deécision, initiative, leader- 
ship, generosity, human understanding, sense of 
values, courage to meet a situation that does not 
admit of compromise, co-operation, and eagerness to 
learn. As you go on, and responsibilities accumulate, 
these are the qualities even more than technical 
ability that you will need around you. And on the 
wisdom of your choice of men success or failure may 
depend. 

Then there are the wider human problems of 
industry. The basis of mass production was the saving 
of human effort by scientific planning of the factory. 
In the war the necessity for getting the utmost out- 
put of munitions led us to study means of selecting 
individuals for their tasks by tests, and the effects of 
fatigue on production. The extension of these studies 
later over the whole field of industrial psychology 
soon showed that there were other factors at least as 
significant as the effects of changes in physical con- 
ditions. As Miss May Smith put it, “‘ Repetitive 
work is a thread of the total pattern, but is not the 
total pattern.” 

Since then the most comprehensive and sustained 
studies of the effect of human environment on pro- 
duction have been made in this country by the 
Western Electric Company in the Hawthorne experi- 
ment, which showed that the human element may 
still play a predominating part in modern production. 
The collective life of the factory, the emotional 
response of the individual, the human understanding 
of the supervisors, these, as much as scientific plan- 
ning, may influence efficiency and output. 

Many of you will no doubt enter, as I did, the 
service of a great modern corporation, and whether it 
was formed by the amalgamation of smaller units, or 
has grown by natural expansion, you will quickly find 
that the human problems of management become 
increasingly important with size. I need not dwell on 
the factors that have produced these great organisa- 
tions, the economy of large-scale production, the 
elimination of uneconomic competition, the pooling 
of technical resources, the advantage of diversity of 
output, and, above all, the need for the specialisation 
of function. 

It is often said that these great corporations are 
incompatible with individual initiative and enterprise, 
and I know that this sometimes deters young men 
from entering them. If it were true it would imply 
that they contain within themselves the seeds of 
inevitable decay. Their rapid growth represents a 
new factor in our social organisation which may be 
comparable in its effects to the industrial revolution, 
and so any danger of their inability to utilise human 
effort to the best advantage—and there is a danger— 
becomes one of the most urgent problems of their 
existence. How can it be avoided ? 

Size has its obvious advantages and the question 
is often asked, is there any limit to them, or what is 
the optimum size ? There can be no simple answer 
when so many considerations must enter into it, but 
of these one of the most significant is the limit of the 
possibility of personal influence and contact. It is 
the human factor in another aspect. When an 
organisation becomes too large for: personal leader- 
ship it is in danger of losing its character and vitality, 
of becoming mechanical, with all the loss of efficiency 
that that implies in a human agency. 

The very word organisation implies a structure or 
constitution, the object of which should be to unite 
order and freedom; order in the distribution and 
co-ordination of the functions of the separate parts, 
and freedom for the individuals within their sphere of 
action. 

The basis of the structure is the relation of all the 
specialised units that go to.make up the whole. Now, 
the French physiologist Carrel in ‘“ L’homme cet 
inconnu,’ while recognising the necessity for specialists, 





insists on the danger to society of their ignorance 
outside their limited sphere of knowledge. The 
remedy is a synthesis, and this remedy is itself the 
function of a great industrial undertaking in securing 
the co-operation of a team of specialists. A large 
organisation is an intricate human machine, and its 
smooth running depends on the ability of each of its 
component groups to mesh in and engage intelli- 
gently in its particular task, performing it in proper 
co-ordination with the rest. 

You remember the conversation between Alice in 
Wonderland and the Duchess: “ It’s love, it’s love,” 
said the Duchess, “‘ that makes the world go round.”’ 
‘Someone said,” whispered Alice, “it’s done by 
everyone minding their own business.” That may have 
been a natural opinion seventy years ago, but I think 
if I had had to choose a single title for my remarks 
to you to-day it might have been “‘ On the importance 
of not minding one’s own business.” For to-day there 
is a different outlook, since the effectiveness of each 
of the sections of a large community depends so much 
on its knowing what the others are doing. This is 
far too important to be left to chance, and my own | 
railroad has just built a School of Transport to ensure 
that wider outlook. 

To-day any tendency towards self-sufficiency must 
yield to a realisation of the help that comes from out- 
side and from mutual assistance, without which 
efficiency is impossible. But I would go further and 
stress the importance of your knowing generally the 
trends in other industries, and the necessity for a 
knowledge of current events in the world as a back- 
ground for your particular business. In the closely 
integrated society of to-day the effects of a new factor 
are often felt in unexpected places. Hence it is of 
such great value to have reports like that of your 
National Resources Board, which gives so compre- 
hensive a picture of the human and physical resources 
of the United States and of the large-scale changes 
that are taking place which have a special significance 
in planning the future of any big enterprise. Viewed 
against a wider background, the problems of any 
undertaking will be seen in truer perspective. 

I come back to the criticism that individual 
initiative disappears with increasing size. It sounds 
plausible, since the larger enterprise implies a greater 
degree of specialisation, limiting the scope of the 
individual and making his occupation subordinate to 
the general pattern of the undertaking. But on the. 
other hand, it is admitted that with the growing 
complexity of industry specialists are necessary, and 
only the large enterprise can give them scope and 
opportunity. Yet can it be assumed that their occu- 
pation does not make full demands on their ability ? 
The misunderstanding arises partly, I think, from an 
underestimate of the nature of the specialised tasks 
and partly from the idea that a large organisation is 
necessarily rigid and mechanical, with no encourage- 
ment for initiative. But this is, in fact, far from being 
a true picture of modern industry, where the impact 
of research and development, changes in fashion and 
changes in demand are creating a continually changing 
set of problems for each department. You will have 
to deal with dynamic, not static, conditions, and every 
enterprise must have vitality to keep its place in the 
modern world of competition, when unforeseen sub- 
stitutes and rivals are constantly appearing. If 
initiative is lacking, what chance is there of success ? 
In a healthy organisation there must be a steady flow 
of ideas, not only outwards from the centre, but 
inwards from each section of those who are in daily 
touch with the details of its business—and what 
manifestation of personal initiative is more significant 
than a new idea ? 

The fallacy in the comparison of the business 
structure of a great undertaking with a machine lies 
in the fact that it is composed of human beings, each 
of whom has not only a repetitive but a creative 


function. 
* cs * 


The creation of these great corporations means that 
the self-interest motive must largely disappear; they 
cannot offer the same opportunities for individual 
profit ; and, indeed, their basis of team work implies 
a community of interest that is very different from 
the older outlook. There are still great prizes to be 
won, particularly in this country, but for the great 
majority of the workers to-day there can be only a 
very limited prospect of material advancement apart 
from improvements in the social fabric and in the 
standard of living, and with these and with security 
they are the gainers. 

It is the realisation of this position that is directing 
more and more attention in industry to the study of 
the incentives that I will class together as dependent 
on personal satisfaction. The satisfaction of sharing 
in the work of a great enterprise, pride in its achieve- 
ments, the feeling of esprit de corps. The satisfaction 
of being able to make suggestions for improvements. 
The satisfaction of taking part in measures for the 
avoidance of disputes. The satisfaction of belonging 
to the social organisation of an undertaking which 
finds its expression in social clubs, in benefit societies, 
in insurance schemes, in mutual improvement classes, 
and in co-operative activities of every kind outside the 
routine of daily work. 

More and more it is becoming the business of 
management to study the methods by which along 
these lines each individual can be made to feel that 
he is living in a family with a common task. Perhaps 
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the hardest thing is to convince him of the. contri- 
bution that he can make to success, either personally 
or as a member of a group. Luckily man is a com- 
petitive animal with sporting instincts, and we have 
found that by enlisting the psychology of sport in 
competitions for revenue between stations and dis- 
tricts, in punctuality leagues and efficiency com- 
petitions, with no reward but cups and shields, the 
interest of the men is aroused, they get the team 
spirit, and each of them realises the part that he can 
play. 

Recognition is one of the secrets of management, 
for it does so much to sweep away those negative 
inhibitions that are so common and so great a 
hindrance in preventing the possibility of achieve- 
ment. It would be difficult to over-estimate the 
creative value of the confidence born of success. 


* * * 


Remember that it is the business of a leader to 
find the opportunities for success, and to see that 
everyone is made to feel his part in them and to know 
that his part is recognised. For you, working in the 
varied fields of engineering and applied science, there 
will be abundant opportunities in the application of 
knowledge to the needs of mankind. 

We hear very often of the industrial revolution 
which made possible the great developments of the 
nineteenth century that have affected the human race 
so profoundly. But I maintain that the twentieth 
century has had its own revolution in the application 
of science and engineering to the daily needs of the 
home, which has meant leisure, greater comfort, and 
better health to many millions. This domestic revo- 
lution may be regarded as the repayment by the 
technician of a deferred debt long overdue for some 
of the social consequences of the mechanisation of 
industry in the last century. 








High Pressure Centrifugal Pump 





For many years past the firm of Worthington- 
Simpson, Ltd., of Newark-on-Trent, and Queen’s 
House, Kingsway, London, W.C.2, has specialised 
in the design and manufacture of a large range of 
split-casing, bali-bearing centrifugal pumps which 
have found application in widely differing services 
in numerous industries. In the present article we 
describe and illustrate a new pump, the “Nux” 
split-casing, ball-bearing centrifugal pump with 
interstage loops, which is the latest addition to the 
firm’s manufacturing programme. It has been 
particularly designed to meet the need of a reliable 
high-duty pump for boiler feed purposes in large 
power station and other services calling for large 
outputs at heads from 900ft. to 3000ft. For these 
special duties a stable head characteristic from 
closed valve to maximum capacity has been provided 
for. 

The general appearance and design of the pump 





wearing rings. The speed chosen for the pump is 2900 
r.p.m., which is well known to manufacturers of centri- 
fugal pumps and their users as one which permits of a 
good hydraulic design being produced without an 
abnormal number of stages. High operating efficiency 
is claimed to be maintained over long operating periods 
owing to the one-stage pressure on the stufting-boxes, 
the single-stage differential pressure across any one 
internal clearance, and the double wearing rings just 
referred to. It will be seen from the drawing that 
there are no guide vanes in the design. The volute 





of all kinds. Other uses include de-scaling plant in 
steel plate mills and de-coking plant in oil refineries. 

Hydraulic de-scaling is one of the most modern 
processes for the removal of scale from steel plates 
and strip during the rolling process. It is done by 
using high-pressure water at a pressure of about 
1000 lb. per square inch, which discharges on to 
both sides of the plate through specially shaped 
nozzles, the action of the high-velocity jets of water 
detaching the scale and washing it away. Hydraulic 
de-coking is one of the latest methods adopted in 
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ARRANGEMENT OF MULTI-STAGE CENTRIFUGAL PuMP 


passages are arranged around each impeller, with 
easy radius loop pipes, giving interstage communica- 
tion. 

On the constructional side exceptional accessibility 
is claimed. The horizontally split casing, with the 
suction and delivery openings both arranged in the 
lower half, permits the upper half of the pump casing 
to be removed without disturbing the pipe connec- 
tions. This provision, together with the small 
diameter simple design of rotor with the bearing 
housings removable with the rotor, and the split 

















HIGH PRESSURE MULTI-STAGE CENTRIFUGAL PUMP 


will be gathered from the engraving and cross-section 
drawing herewith. It will be noticed that it is rigidly 
supported by feet placed under the bearings, whilst 
the small size of the pump casing and the interstage 
loops will not escape attention. Axial hydraulic 
balance is achieved by arranging equal numbers of 
impellers facing in opposite directions, balance 
drums and bleed-offs being thus dispensed with, whilst 
radial hydraulic balance is provided for by staggering 
the volutes. The design adopted is such that no two 
adjacent stages have more than one stage of 
differential pressure between them, and all the stages 
are in balance, both axially and radially. In order 
to maintain efficiency and keep down internal wear, 
all the stages of the pump are equipped*with double 





stuffing-box glands, enables the pump to be very 
rapidly dismantled for examination. The stuffing- 
boxes themselves are also readily accessible. The 
casing is well supported adjacent to the centre 
line, in order to prevent possible misalignments 
which might arise owing to high water temperatures. 
In the case of specially high temperatures both the 
glands and the bearings of the pump can be arranged 
for water cooling. 

In addition to meeting the demands of high-duty 
boiler feed pumps for power stations and industrial 
plants, the ‘“‘Nux” pump above described has been 
found to be eminently suitable for other high-pressure 
work, among which we may mention waterworks 
plant, mine drainage, and hydraulic pressure work 


oil refineries, for removing the coke from the large 
chambers which may be from 10ft. to 13ft. in diameter 
and 40ft. to 50ft. high. A central hole is drilled 
vertically through the solid mass of coke and by means 
of suitably arranged pipes and directing gear, high 
velocity jets of water at a pressure of about 1000 Ib. 
per square inch are directed on to the coke mass, 
which is cut away from the walls in layers and falls 
out from the bottom of the chamber. For such 
plants it is usual to provide two high-pressure pumps, 
two return water pumps, and settling tanks with the 
necessary pipe connections so that the same water 
can be used continuously with the addition of a 
small amount of make-up. For these two highly 
specialised services ‘Nux” pumps have been 
found to be particularly suitable and have been 
installed in a number of important concerns. 

In an article which appeared in our issue of May 
12th, when describing the Richard Thomas Ebbw 
Vale Works, we referred briefly to the scale washing 
equipments. These were supplied by Worthington- 
Simpson, Ltd., and comprise two pumps, each with 
a capacity of 670 gallons per minute, and a discharge 
pressure of 10001b. per square inch, the suction 
pressure being 50 1b. per square inch, and the water 
temperature 175 deg. Fah. The pumps are designed 
for a running speed of 2930 r.p.m. 

A number of pumps have already been supplied to 
power stations in this country for boiler-feed pur- 


poses. 








MarinE REFRIGERATION.—During a recent visit to the 
Edgware works of Frigidaire, Ltd., we were officially 
informed of an arrangement which came into force at the 
beginning of the present month whereby Marriner and Co., 
Ltd., of 48, Southampton Row, London, W.C.1, have been 
appointed to act as representatives for Great Britain for 
Frigidaire, Ltd., as far as marine refrigeration is con- 
cerned. The name of Marriner has been associated with 
marine activities for over half a century. Hitherto, the 
firm has devoted its activities to the mechanical burning 
of coal at sea, specialising in Taylor mechanical stokers 
for marine water-tube boilers and Bennis mechanical 
stokers for Scotch boilers. In carrying out this work the 
members of the firm have come into close contact with 
many aspects of the shipbuilding and shipowning industries, 
both at home and overseas, and have had opportunity to 
observe the very significant development and use of the 
compact automatic type of refrigerating unit with which 
the name Frigidaire is associated. In the course of our 
irispection of the factory at The Hyde, Edgware, we saw 
the manufacture of a wide range of Frigidaire models, 
which include units from 1/5 H.P. to 50 H.P. All utilise 
Freon-12 refrigerant, which has been specially developed 
by Frigidaire for its refrigerating plants. Freon-12 or 
dichloro-difluoro-methane is a stable gas with a relatively 
low boiling point, and is non-toxic, non-inflammable, 





non-explosive, and practically without odour. 
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Rail and Road 


A TRANSPORT ASSOCIATION RENAMED.—At an extra- 
ordinary general meeting of the Tramways, Light Railways 
and Transport Association on June 8th it was decided to 
change the name to the Public Service Transport Asso- 
ciation. 

Mutiey Station to BE CLosED.—Owing to the 
extensive reconstruction of the Great Western Railway 
Company’s Plymouth North Road Station, Mutley 
Station, which almost adjoins it, will be closed from the 
night of Sunday, July 2nd, and all traffie will be con- 
centrated at North Road Station in future. 


ACCIDENT ON THE SOUTHERN Rattway.—On Saturday, 
June 17th, the 11.45 a.m. train from Waterloo to Ports- 
mouth collided with the 12.36 p.m. train from Chichester 
to Portsmouth at the junction at Havant of the two lines. 
Three coaches were derailed and three passengers were 
injured. Main line service between London and Ports- 
mouth was obstructed for over seven hours. 


L.M.S. Summer TrMe-TaBLeE.—When the London 
Midland and Scottish Railway Company’s summer time- 
table comes into operation on July 3rd, more than one 
hundred trains will be accelerated, with a total saving of 
482 minutes a day. Sixty-seven trains will cover 6883 
miles at speeds of 60 m.p.h. and over on five or more days 
per week, the fastest of them running the 65-1 miles from 
Rugby to Watford in the hour. 


Ktye’s Cross UNDERGROUND Sration.—During the 
past three years work on the construction of a new ticket 
hall, escalators and subways has been in progress at King’s 
Cross Underground Station. The work, which has cost 
about £26,000, is not yet completed, but the new facilities 
were opened to the public on Sunday, June 18th. There 
is now @ joint ticket hall for the Piccadilly and Northern 
lines, and the separate stations for the two lines have been 
«bandoned. 


Rat Rates.—At the annual review of the railway com- 
panies’ charges by the Railway Rates Tribunal, it was 
stated that the gross traffic receipts of the four main line 
companies in 1938 decreased by over £7,000,000, as com- 
pared with 1937. The total decrease in traffic was made 
up as follows :—London Midland and Scottish Railway, 
£3,063,904; London and North-Eastern Railway, 
£2,502,961 ; Great Western Railway, £1,305,888; and 
Southern Railway, £143,033. Passenger receipts on the 
Southern Railway were up by £42,600 and on the L.M.S. 
Railway by £19,588. During the year under review the 
number of passengers decreased by 54 millions. At the 
conclusion of its review the Tribunal announced that 
there will be no change during the current financial year 
in the fares and goods rates charged by the companies. 


INSTITUTION OF CrviL ENGrvEERS.—-The Council has 
approved of the formation of the Institution of Civil 
Engineers, Railway Engineering Section, which will 
embrace within its scope all matters appertaining to the 
study of railway engineering relating to planning, con- 
struction, maintenance and research, and including struc- 
tures, rolling stock, and equipment, and the matters akin 
thereto. All corporate members, associates, and students 
will be eligible to support the section. The activities of 
the section will normally include each session the hold- 
ing of one ordinary meeting of the Institution, presided 
over by the President, to be devoted to a paper selected 
by the Section Committee ; the holding of such number of 
sectional meetings as may be determined by the Section 
Committee; and a Summer or Autumn Meeting, if thought 
desirable, at which papers can be read and discussed and 
visits to works o ised. The inaugural meeting of the 
Section will be held at the Institution early in October. 


ASHFORD By-pass.—Work is.about to begin at Ashford, 
Kent, on the first of the four important by-passes on the 
London, Folkestone, and Dover trunk road. The by-pass 
will be nearly 3 miles in length, and have a width of 120ft. 
to accommodate dual carriageways, cycle tracks, and 
footpaths, together with s and a central reserve. 
The tender of J. W. Ellingham, Ltd., of Dartford, approxi- 
mately £144,000, has been accepted by the Minister of 
Transport. In addition, about half a mile of the existing 
road at the western end of the by-pass, together with an 
existing railway bridge, is being widened and recon- 
structed. The route of the by-pass lies to the north-east 
side of Ashford. Part of it, at the western end, will be in 
a cutting, 22ft. deep, and another section, where the by- 
pass is carried over a local road, will be on an embank- 
ment. There will be three roundabouts—one at each end 
of the by-pass, and a third at the junction with the 
Canterbury Road—and three new bridges to carry the 
road over the River Stour, the Southern Railway (Ashford 
and Ramsgate line), and the Kennington and Willes- 
borough Road. It is expected that the work will be com- 
pleted by the end of 1941. 


S1agNaLLine AT Rucpy.—The largest signal gantry in 
the country, carrying forty-four signal arms on twenty-six 
posts, the highest of which is 74ft. above the ground, 
will shortly go out of use, and will eventually be dis- 
mantled, as the result of an important scheme of modernisa- 
tion which is being carried out by the London Midland 
and Scottish Railway Company at Rugby. The forty-four 
semaphores of the gantry, situated at the south end of 
Rugby Station on the main line from Euston to the 
Midlands and the North, will be replaced by two much 
smaller structures, carrying three led electric colour 
lights, twelve signals in all. Despite this reduction in the 
number of signals, the — technical efficiency of the 
new system, embodying thé various different indications 
for each group of colour light signals, will afford better 
guidance to engine drivers. The new system includes, for 
the first time on the L.M.S., a method of indicating to the 
driver a change of route by ial directional light 
indicators, which enables the separate semaphore signals 
hitherto employed for each route to be dispensed with. 
The complete Rugby scheme will be brought into use on 
Sunday next, June 25th, on all the main passenger lines 
throughout the Rugby Station area. Within this distance 
of about 2 miles of track, thirty-three colour light signals 
have been installed, being controlled from six different 
signal-boxes, of which the largest is Rugby No. 1, at the 
south end of the station, with 180 levers. 








Miscellanea 





CaLotum CHLORIDE.—A new process for the manu- 
facture of calcium chloride in non-porous lumps of uniform 
composition and size, inherently strong enough to stand 
rough handling without produci an objectionable 
amount of fine particles, is descri in a recent issue of 
the Chemical Trade Journal and Chemical Engineer. The 
process was developed in the United States by Messrs. 
C. R. Downs and J. W. Spiselman, in order to provide 
material for use in non-regenerating plant for air con- 
ditioning, &. 

InstiTuTe oF Fuget.—The Council of the Institute of 
Fuel announces that Lieut.-Colonel J. H. M. Greenly 
has agreed to continue as President of the Institute for a 
further year, and will deliver his second Presidential 
Address on Thursday, October 19th. The Council has 
decided to award the Melchett Medal for 1939 to Mr. H. A. 
Humphrey, late consulting engineer to Imperial Chemical 
Industries, for the outstanding work he has done in the 
development of fuel and appliances in connection there- 
with. Mr. Humphrey will deliver the Melchett Lecture 
on Thursday, October 19th, the Melchett Medal itself 
being presented at the annual dinner and dance of the 
Institute which is being held at the Connaught Rooms the 
same evening. 

CenTRAL Heatine Stations oy U.S.S.R.—The heating 
of residential flats, public buildings, and factories from 
central thermo-electric power stations is gradually being 
extended in the U.S.8:R. It is reported that sixty blocks 
of flats and four public baths at Kiev will be brought 
within the municipal central heating system this year, 
as well as numerous public buildings dwelling-houses 
in Kharkov and other towns of the Ukraine. Moscow in 
1937 had five central thermo-electric stations which 
supplied heat to factories with an aggregate volume of 
14,656,100 cubic yards, and to dwelling-houses and public 
buildings with an aggregate volume of 13,126,650 cubic 
yards. The system of heating from central stations was 
extended in 1938 to include several new districts. 


New SELECTED GENERATING StTaTions.—The Central 

Electricity Board has received from the Electricity Com- 
missioners three schemes providing for nine new generating 
stations to become selected stations. Five of the stations 
are scheduled for the 8.E. England area, two for 8.W. 
England and South Wales, and two for N.E. 
Three of the five stations for 8.E. England are required 
to meet the estimated demand arising in the portion of 
the area adjacent to 8.W. and West London in 1942, 
1943, and 1944. One of the new stations for 8.W. England 
and South Wales is required to meet the estimated demand 
in the Bournemouth neighbourhood in 1943. The first 
station in N.E. England required to meet the estimated 
demand in 1942 will be situated in mid-Durham. When 
first built, each station will have a generating capacity of 
not less than 60,000 kW. 


CHaRrcoaL MaNuFActTUuRE.—A recently issued report of 
the Department of Scientific and Industrial Research 
gives the results of an investigation into the manufacture 
of charcoal in portable kilns. It is pointed out that the 
process of carbonising wood in portable steel kilns is 
simple, providing the technique is fully understood. The 
quality of the charcoal produced in a number of these 
kilns has not always been up to the standard required by 
industry. It was believed that this drawback was not due 
to any inherent fault in kiln design, but by reason of faulty 
burning technique. Investigations have therefore been 
made to determine how to produce suitable charcoal in 
good quantities and to evolve simplified directions for the 
operation of this type of kiln. The report just issued covers 
experiments made during the first eight months of the 
investigation, and further reports will be issued in due 
course. 


Historic Exectric Lamps.—Two interesting additions 
recently made to the Ediswan collection of historic lamps 
are a Cooper Hewett mercury vapour lamp and a Nernst 
‘“‘Lunar”’ pattern lamp. The Cooper Hewett dates from 
1908 and is therefore one of the first practical 
vapour lamps put into commercial use. It is of the tilting 
type which operated in the horizontal position on 200-volt 
circuits at 2 amperes and gave a 1200 candle-power light 
intensity. The lamp was in service for seven years in the 
dye house of the donors, Wood and Burt, of Holmfirth, 
before it was replaced by tungsten filament lamps. The 
lamp is about 24in. long and, apart from a small hole 
through which all the mercury has escaped, is in an 
excellent state of preservation. The Nernst lamp, with 
the orthodox Nernst rare metal oxide filament, is one of 
the more elaborate patterns introduced before 1907. This 
lamp was given by Mr. Arthur Douglas, of Kirk Ella, 
Yorkshire. 


British STANDARDS InstiTuTION.—More than 340 
members and guests were present at the annual luncheon of 
the British Standards itution, which was held on 
Thursday, June 15th, at the Dorchester Hotel, London, 
W.1. The toast of ‘‘ The Institution’ was proposed by 
the Right Hon. R. 8. Hudson, Secretary to the Depart- 
ment of Overseas Trade, who said that there was no doubt 
that standardisation had hel to reduce costs and foster 
co-operation between manufacturers and consumers. He 
mentioned the desirability of getting foreign students to 
study British methods and stan in order that they 
might appreciate our products. He considered the work 
of the Institution of real national importance and did 
much to increase our overseas trade. This toast was 
acknowledged by Dr. E. F. Armstrong, in the absence of 
Sir Frank Heath, owing to ill-health. the course of his 
remarks Dr. Armstrong spoke of the increasing — 
the Institution was receiving from industry and the 
Government. Sit Percy Ashley, Chairman of the Institu- 
tion for the coming year, proposed the toast of ‘* The 
Visitors,’ and in replying, Lord Riverdale said that 
British Standard Specifications were intimately linked with 
the progress of British export trade. In his opinion, if it 
was given @ revival of confidence, the world was on the 
verge of one of the biggest trade expansions it had ever 
seen. The luncheon concluded with an expression of 
thanks, proposed by Sir William Reavell, to the retiring 
Chairman. 





Air and Water 





Dersy Arrport.—The new municipal airport at Derby 
was officially opened by Sir Kingsley Wood on Saturday, 
June 17th. 

Loss or A Frencu SuspMaRrine.—After diving in the 
course of practice on June 15th, the French submarine 
“* Phénix,” stationed at Saigon, Indo-China, failed to 
reappear on the surface. Following a lengthy search, all 
hi of saving the vessel or her crew has been abandoned, 
it being concluded that she must have gone to the bottom 
of the sea as a result of some unknown cause. The 
‘“ Phénix ” was launched in 1930 and displaced 1379 
tons. 

L.M.S. Steamer SeRvices.—A new motor-car ferry 
steamer, the “ Princess Victoria,” with accommodation 
for 1500 passengers and eighty cars, will be introduced on 
July 3rd on the London Midland and Scottish Railway 
Company’s Stranraer-Larne route from Scotland to 
Ireland, and additional week-end sailings will also be pro- 
vided on the same route. The Clyde Coast services to 
Dunoon and Rothesay will be augmented on Wednesdays 
and Saturdays. 

TRANSATLANTIC PassENGER AIR SERVICE.—It is rted 
that Pan American Airways intends to begin a Trans- 
atlantic air service for passengers on June 28th. It is 
proposed to inaugurate two round trips a week, via Horta, 
Lisbon, and Marseilles, one for passengers and the other 
for mails. The demand for accommodation by prospective 
passengers later caused the company to apply to the Civil 
Aeronautics Authority for permission to increase the 
number of return trips to Europe to four a week. 

RETIREMENT OF IMPERIAL AIRWAYS CHIEF ENGINEER.— 
It is announced that Mr. H. L. Hall, chief engineer of 
Imperial Airways for the fifteen years, will retire from 
active service in September. He will continue to serve 
in a consultative capacity. Mr. Hall, who is in his sixty- 
third year, entered aviation in 1912. He was at one time 
responsible for the construction of the pioneer types of 
engines and aircraft designed and built at the Royal Air- 
craft Factory at Farnborough and for some thousands of 
aircraft built during the war. 

Trarric at SourHamMpron.—The returns of the trade 
at Southampton Docks, issued by the Southern Railway 
Company, for the month of May show an increase in 
volume as compared with the previous months of this 
year and May last year. The number of inward-bound 
ships increased from 279 to 290, and outward bound from 
277 to 291. A proportionate increase was registered in the 
gross and net tonnage figures as compared with the corre- 
sponding period last year. Inward passenger traffic 
decreased, but the outward passenger returns showed an 
increase. 

New Fiyixe Boat Launcnep.—The first of the 
Imperial Airways three new “G” class flying boats, 
“ Golden Hind,” was launched at Rochester on Saturday, 
June 17th. Her four 1100 H.P. ‘‘ Hercules ”’ engines will 
give the new machine a crt.ising speed of between 180 and 
190 miles an hour, and a maximum speed of over 200 miles 
an hour. She will have an “all-up” weight of about 
314 tons and a range of 3200 miles fully loaded. The 
“Golden Hind ” is intended for use on the Transatlantic 
mail service between this country, Canada, and the 
United States. 

THoMas Gray Memoriat Trust Awarp.—Thirty-one 
entries were submitted for the prize of £25 offered in 1938 
by the Council of the Royal Society of Arts to any person 
who brought to its notice an invention, publication, diagram, 
&c., which was considered to be an advancement in the 
science or practice of navigation, proposed or invented by 
himself between January, 1933, and December, 1938. In 
the opinion of the judges none of the inventions put forward 
deserved the full prize, but it was decided to award £15 
to Captain Radler de Aquino for his part in perfecting the 
Avigation chronometer. 

New Arrcrkart CarRiER.—It is reported that, subject 
to the settlement of certain details, a contract for the air- 
craft carrier of the 1939 programme has been allocated to 
John Brown and Oo., Ltd., of Clydebank. This is the 
second order for one of these ships to be placed on the 
Clyde. The new vessel will be similar to the 23,000-ton 
“Tmplacable,” recently ordered from the Fairfield Ship- 
building and Engineering Company, Lid., of Govan, 
Glasgow, but will be larger and will embody greater hangar 
space. John Brown and Co. has arranged to launch the 
35,000-ton battleship ‘“‘ Duke of York ”’ in September. 

Fryrxe Boat DestroyEeD.—Whilst the Imperial Air- 
ways flying boat ‘“‘ Connemara ” was being refuelled from 
a petrol barge at the marine base at Hythe on Monday, 
June 19th, there was an explosion and the barge caught 
fire. Before the flying boat could be towed to safety it 
also took fire and was completely destroyed. Of the six 
men engaged in the refuelling operation, five escaped, but 
the sixth is reported missing and it is believed that he was 
trapped in the boat. The ‘“‘ Connemara,” which had not 
been placed in service, was undergoing its trials. Imperial 
Airways later announced that the destroyed machine will 
be replaced in the Transatlantic fleet by the “ Cathay,” 
@ néw machine now under construction. She is a 24-ton 
boat similar to the “‘ Connemara,” but embodying a number 
of improvements. 

American Carco Sxuips.—According to the Journal of 
Commerce, bids for the construction of a new series of 

ships, to be known as design C-1, have been invited 
by the United States Maritime Commission. The new 
ships will be smaller than their predecessors, the C-2 and 
C-3, now under construction, and will include four types, 
namely, shelter deck with oil engines, shelter deck with 
turbine machinery, full scantling with oil engines, and full 
seantling with turbine machinery. All will have a raked 
stem and cruiser type of stern and will be built of steel. 
The vessels will be single screw; about 413ft. overall ; 
breadth moulded, 60ft.; depth moulded to shelter deck, 
37ft. 6in., in the shelter deck type; gross tonnage, about 
5028; net tonnage, about 2820. Each will have 4000 
8.H.P. and will develop a sustained sea speed of 14 knots. 
They will carry a crew of forty-three and eight 


passengers. 
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ENGINEERING EXPERIENCE 


In this country the title “ professional engi- 
neer,” although not wholly meaningless, lacks 
precise significance. In a number of other coun- 
tries, however, it, or its equivalent, denotes that 
the person so described has attained a certain degree 
of professional eminence, and its award and use 
are governed by legal provisions or by customs 
which in practice have all the force of formal law. 
In forty of the United States the title implies that 
the holder has satisfied the requirements of a State 
Board of Engineering Examiners, and has been 
registered as one qualified by education and experi- 
ence to engage in the practice of professional engi- 
neering. In some States the registration of engi- 
neers has been in force for over twenty years ; in 
others, it has been in existence for less than four. 
The procedure followed in the registration of pro- 
fessional engineers is not uniform in all the States, 
and is more fully developed in some than in others. 
In all cases, however, some difficulty, it would 
appear, has been met in correctly assessing the 
qualifications of candidates for registration. The 
nature of this difficulty may be gathered from the 
paper, reprinted elsewhere in this issue, by Mr. 
C. F. Scott, President of the National Council of 
State Boards of Engineering Examiners. For the 
most part the engineering registration laws of the 
different States are based on a model code prepared 
by a number of the national engineering societies. 





This law requires a candidate to possess an accept- 
able diploma and to produce a record of an addi- 
tional four years or more of experience in engi- 
neering work of a character satisfactory to the 
Board. It is not difficult to define in detail the 
meaning to be attached to the words “ an accept- 
able diploma.” The trouble encountered arises 
in determining what shall be considered as engi- 


neering experience satisfactory to the Board. The|a 


problem here presented is of interest to us in this 
country, first, because it has a counterpart in 
the difficulty presented in assessing the merits of 
a candidate for membership, or associate member- 
ship, of the principal engineering and kindred 
institutions, and, secondly, because it clearly 
demonstrates that a scheme for the legal restric- 
tion of the use of the term “ engineer,” ardently 
desired by some individuals and certain corporate 
bodiés, would be less easy to carry out effectively 
than its advocates seem to believe. 

It may be taken for granted, although Mr. 
Scott is not explicit on the point, that the four or 
more years of practical experience required 
excludes the purely apprenticeship, or trainee, 
period. In order that a young mechanical engineer 
might qualify for receipt of the title “ professional 
engineer,” he would, we are led to suppose, have 
to spend three or four years at a university or 
college, two or three years in the shops, and an 
additional four or more years in employment 
affording him an opportunity of applying the 
knowledge acquired during his training period.” In 
other words, he would have to be an engineer of 
ten or eleven years’ standing. The practical 
apprenticeship period is almost invariably—and 
rightly so—a time of learning by copying the work 
of others or of working under the orders or instruc- 
tions of men already trained in their calling. It 
affords little or no opportunity for the sustained 
exercise of engineering judgment and discretion 
or of ability to devise and plan, while initiative and 
originality on the part of an apprentice is more 
likely to meet with reproof than with praise. 
Nor does a degree course at a university or its 
equivalent afford time or occasion for the student 
to do more than familiarise himself with estab- 
lished doctrine and method. It may therefore be 
taken that a young engineer who had undergone a 
training composed of a university degree course 
and two or three years of practical work as an 
apprentice or learner would not be considered as 
being “ competent to practise professional engi- 
neering.”” He must also have had an opportunity 
of applying in practice, to some purposeful end, 
the knowledge acquired during his training period, 
and thereby of gaining that intangible thing called 
experience. It is not given to every young engineer 
immediately his training is completed to obtain a 
position in which he has a full opportunity of show- 
ing his capabilities and of acquiring worth-while 
experience. The opportunity may come later, but 
many men may have to wait long for it and'to some 
it may never come. In these days of systematised 
routine production methods and stabilised output, 
many engineers are forced to spend their active pro- 
fessional lives in surroundings which rarely, if ever, 
permit them to develop or demonstrate the best 
that is in them. It is, therefore, to be feared that 
in practice an endeavour to determine whether a 
man is competent to be a professional engineer 
must in most cases degenerate into an assessment 
not of his capabilities, but of the more or less 
fortuitous opportunities for exhibiting them which 
he has encountered. 

The average university considers its duty towards 
its students to be completed when it turns them 
out equipped to understand the basis on which 
their chosen profession rests and to profit by such 
experience as their after-lives will bring them. It 
cannot inculcate experience itself except in a 
general and second-hand manner. It is personal 
experience that counts in a man’s advancement up 
the professional ladder, and personal experience 
cannot be imparted by teaching. There can be no 
doubt that some hall-mark of the experienced man 
would be a desirable institution in the engineering 
profession—and, incidentally, in more than one 
other. It would cover much that a university 
degree and a certificate of practical training leave 
unsaid. But how shall we define experience, and 
how, having defined it, can we recognise whether 





the experience which a man has had has made him 
competent to practise his profession? We have 
grave doubts concerning the possibility of answer- 
ing these questions in any really helpful and fair 
manner. Mr. Scott himself clearly recognises the 
difficulty, but we feel that his remarks do little to 
resolve it. One cannot define or assess the in- 
tangible. We are not prepared to believe that even 
State Board with full powers of inquisition can 
hope to do more than pronounce a just verdict 
somewhat more frequently than an unjust one. 


The Spirit of the Works 


WE forget how many volumes have been written 
on workshop organisation, but we do remember 
that the number runs into thousands. Most of 
them, of course, are by Americans who love to 
study not only the mechanism of factory routine, 
but the analysis of human reactions. We doubt 
if many actual works managers pay much atten- 
tion to these things in this country, and perhaps 
even in the land of their origin the study of them 
is pursued by a select few rather than by the multi- 
tude. Apart altogether from such mechanical 
things as routing, rate-fixing, store-keeping, and 
the like, which anyone may work out for himself, 
works management consists in the handling of men 
and women, boys and girls. People may say what 
they like about systems and principles, but the fact 
remains that the management of our kith and kin 
is in the main instinctive. Something, of course, 
may be learnt by careful study and by the exchange 
of views with others, but we do not hesitate to 
say that the manager who has had to be taught how 
to handle the people under him, and does not come 
to it with a natural flair, will never attain the 
heights of management which are sometimes found. 

Every engineer is able to recall managers who 
have stood out by their personality. Some have 
attained their ends in one way and some in another. 
We remember one who was a benevolent autocrat, 
severe to his men, but beloved by them, and another 
who was hail fellow, well met with his, getting 
his way more by example than command. Others 
we have known were aloof and reserved, ruling as 
the high gods, rarely seen on the shop floors, and 
yet commanding respect; for despite commun- 
ism, socialism, and the like, the workman still 
loves “‘ greatness,” even when he girds at it. Yet 
others were never out of the shops. However great 
the office calls upon their time, they were always 
in about the machines, chatting to the workpeople, 
discussing matters with the foremen and charge 
hands ; always somehow different from the workers 
and yet one of them. Possibly they are the best. 
We know a works, of medium size, not a 
hundred miles from London river, where the 
manager is of that kind. He knows all about his 
shops, from A to Z; he kriows all the workpeople. 
To go round with him is a joy. In next to no 
time you may have two or three men round you, 
all anxious to explain, all eager about their work, 
all knowing just what they are doing and why, all 
proud of the firm and resolved to keep it on top. 
You cannot get that spirit when people are work- 
ing for a wage only. You may hear people say, 
“Well, they are paid for doing their duty,” as if 
anyone ever did his duty to the very full for the 
payment and nothing more. In some factories 
men and women must be machines and nothing 
more. They must fit accurately into the cycle of 
events. They are mass units. Such factories 
flourish by reason of organisation. They even 
employ professional experts to give the human 
touch. The real spirit of the works is never 
breathed into them. It is only to be found in lesser 
works, or sometimes in sections of the greater 
places. Yet, let us be quite fair; we have known 
great factories here and in America in which one 
could feel the esprit de corps. If one met the men 
outside the gates they spoke of them as “ their ”’ 
works and boasted of their products. Railway 
workers as a rule are like that. 

These reflections are inspired by an address— 
reprinted on another page—which Sir Harold 
Hartley delivered in America two weeks ago. 
That address deals largely with human problems 
of industry and much of it is devoted to the 
especial problems which very large works present. 
As a Vice-President of the L.M.S. Railway, Sir 
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Harold may be regarded as an employer on a very 
large scale. He admits that “ when an organisa- 
tion becomes too large for personal leadership, 
it is in danger of losing its character and vitality, 
of becoming mechanical, with all the loss of effi- 
ciency that that implies in a human agency.” 
But he does not attempt to define the upper limit 
to the size, and, in fact, the argument which follows 
is directed to show that large concerns are neces- 
sary, and that they are not bound to sacrifice the 
qualities possessed by smaller businesses. ‘“‘ The 
creation of these great corporations,” he says, 
‘* means that the self-interest motive must largely 
disappear ; they cannot offer the same oppor- 
tunities for individual profit ; and, indeed, their 
basis of team work implies a community of interest 
that is very different from the older outlook.” 





He then mentions such “incentives” as the 
satisfaction of sharing in the work of a great enter- 
prise, the satisfaction of being able to make sugges- 
tions for its improvement, the satisfaction of taking 
part in measures for the avoidance of disputes ; 
and “the satisfaction of belonging to the social 
organisation of an undertaking which finds its 
expression in social clubs, in benefit societies, in 
insurance schemes, in mutual improvement classes, 
and in co-operative activities of every kind outside 
the routine of daily work.” It would be inter- 
esting to know the reactions of the employees to 
these ‘‘ satisfactions ’’—particularly works, rather 
than railway, employees. They look uncommonly 
like expedients devised by big businesses in an 
endeavour to compensate for the loss of those 
qualities which are found in smaller concerns. 








The Institution of Civil Engineers’ 
Convertsazione 


‘(HE annual conversazione of the Institution of 

Civil Engineers was held on Wednesday 
evening, June 14th. As usual, it was very well 
attended and the customary elaborate floral 
decoration of the Institution building fully main- 
tained the standard set by past years. The guests 
were received in the Great Hall by the President, 
Mr. W. J. E. Binnie, and Mrs. J. A. Binnie and by 
the Council of the Institution. For their instruc- 
tion and entertainment lectures were given on 
‘ Accelerated Motion Photography in Colours,” 
by Major B. Binyon; “The Imperial Airways 
Route through Africa,” by Mr. C. F. Snowden 
Gamble; “Gliding and Soaring Flight,’’ by Pro- 
fessor D. Brunt ; and “ The Behaviour of Salmon 
in Ascending Rivers,” by Mr. W. J. M. Menzies. 
Musical entertainment was contributed by Miss 
Gladys Ripley and the Band of the Royal Artillery, 
and in the Library and elsewhere there was an 
exhibition of engineering models and _ scientific 
apparatus. 

Among the exhibits there was perhaps an usually 
large number of models, but the excuse may well 
be made that certain forms of civil engineering 
work, for example, the reconstruction of Aldgate 
East station on London’s Underground railways, 
do not permit of being demonstrated in any other 
manner. Again, the exigencies of the international 
situation had in at least one instance an effect on 
the objects shown. It had been intended to exhibit 
in an adjoining yard an actual 3-7in. anti-aircraft 
gun and searchlight, but it was found that those 
who would have been able to demonstrate the 
exhibit were undergoing training and were not 
available. The alternative adopted was to show a 
very complete model of the gun made by boy 
apprentices at the Military College of Science at 
Woolwich, together with an actual aircraft pre- 
dictor and the electrical transmission equipment 
whereby the data required for training the gun and 
setting the fuse are transmitted from the predictor 
to the gun. 

Mr. H. F. Cronin, M. Inst. C.E., exhibited some 
striking models and relics illustrative of London’s 
water supply system. Down to the thirteenth 
century the inhabitants of London drew their 
water from the springs and wells in the neighbour- 
hood and from the Thames itself. Subsequently, 
when the river became the common sewer of 
London there were successive outbreaks of cholera, 
but it was not until 1852 that Parliament pro- 
hibited the water companies from abstracting 
water from the Thames. Following the plague of 
1660, London took its first step towards securing 
a better water supply, and under Sir Hugh 
Myddelton, the New River scheme was inaugurated. 
By that scheme water from springs at Shadwell 
and Amwell, in Hertfordshire, was brought in an 
open cut to the Round Pond at Clerkenwell, whence 
it was distributed through wooden pipes, usually 
of elm, to the City of London. A specimen of one 
of these old elm pipes—actually a branch con- 
nection—was shown at the conversazione. Other 
water companies followed the New River Com- 
pany and fierce competition arose, so much so that 
in the one street two or three companies might be 
in rivalry for the inhabitants’ custom. In 1902 a 
Bill was passed which amalgamated all the existing 
companies in the Metropolitan Water Board. The 
Board now supplies on the average about 300 
million gallons of water per day to nearly eight 





million people living in an area of over 537 square 
miles. On June 7th, 1939, the daily supply 
reached a maximum figure of 410 million gallons. 
The Board obtains about 47 million gallons per 
day from wells and the remainder from the Rivers 
Thames and Lee. Its existing reservoirs store 
19,657 million gallons of water and other large 
reservoirs are under construction. Among the 
exhibits at the conversazione was a model of a 
section of the new reservoir bank at Staines. All 
the water derived from the two rivers and from 
eleven wells is passed through slow sand filter beds, 
preceded in certain cases by a passage through 
primary or rapid filters. All the filtered water is 
chlorinated before being pumped to supply, and 
among the models exhibited was one ofa chlorinator 
and another of an ammoniator. The total length 
of trunk, distribution, and service mains owned by 
the Board now amounts to 8054 miles, nearly the 
whole of it being of cast iron pipes. Steel pipes 
lined and sheathed with bituminous composition 
are now being introduced for certain mains, their 
use being dictated by the frequent disturbance of 
the sub-surface by various authorities and by the 
vibration caused by heavy traffic. Samples of 
these steel pipes, as well as of cast iron and spun 
iron pipes and early lead and wooden pipes, were 
included among the exhibits. 

Among several exhibits shown by the General 
Post Office was an experimental equipment for 
scanning letters by means of a photo-electric cell 
with a view to detecting the presence of a stamp 
in a particular position on an envelope. The 
letters are fed automatically past the photo cell, 
and if the stamp is affixed in the normal top right- 
hand corner the letter is deflected into one of two 
compartments. Those without a stamp or with the 
stamp elsewhere than in the normal position are 
deflected into the second compartment. In use 
the rejected letters would be sent through three 
other similar machines to discover whether they 
were stamped in one or other of the remaining 
three corners. The object of the equipment is not 
merely to detect unstamped letters, but to facilitate 
the mechanical cancellation of the stamps by pre- 
senting the letters to the cancelling machine with 
the stamps, in any one batch of letters, all in the 
same corner. It is somewhat satisfactory to learn 
that any perverse person who fixes his stamp in 
some unusual position, say, at the centre of the 
envelope, will have his letter rejected as unstamped, 
although no doubt it would ultimately be delivered 
to its destination without surcharge. 

Dr. 8. G. Bauer showed the high-speed indicator 


for internal combustion engines, which he described |. 


in our issue of August 19th, 1938. Mr. E. A. Nehan 
showed a mechanical torque amplifier made at the 
Imperial College of Science and Technology. This 
device consists of an input and output shaft 
coupled by a double power-driven capstan drum 
arrangement in such a way that when the input 
shaft is turned through any angle the output shaft 
is turned through an equal angle, but with a torque 
about one thousand times as great as that applied 
to turn the input shaft. It was produced as the 
first unit of a differential analyser and was identical 
in principle and so far as we could judge also 
identical in detail with the torque amplifier used 
in Dr. Bush’s differential analyser which we 
described in our issue of July 19th and 26th, 1935. 

Mr. S. H. H. Barratt showed models of the noise- 





reducing screens made by Newalls Insulation Com- 
pany, now being installed in 15 miles of London 
Underground railway tunnel. The screens intro- 
duce a sound-absorbing material in close proximity 
to the coach wheels and the tracks and are designed 
to overcome the high reflectivity for sound of the 
cast iron tunnel segments. ‘The sound-absorbing 
material consists of asbestos slabs covered with a 
protective facing into which a large number of 
tin. holes are drilled. These slabs are laid against 
the tunnel segments and extend from about the 
level of the rails to the level of the axles. Above 
them a concrete slab or platform supported on 
metal brackets extends horizontally from the side 
of the tunnel and serves to keep the noise down and 
to prevent its access to the coach interiors through 
the windows and ventilators. The sound absorp- 
tion of the normal tunnel is said to be about 1 per 
cent. on the average. With the screens in position 
the absorption is stated to be of the order of 75 to 
85 per cent. 

Sir Robert Hadfield had a number of exhibits 
illustrating new applications of heat and corrosion- 
resisting steels, the latest technique in the welding 
of such steels, an improved apparatus for the rapid 
estimation of carbon in steel, and a quick-immersion 
thermo-electric pyrometer for the practical 
measurement of the temperature of liquid steel. 
The last-named device was shown at the recent 
conversazione of the Royal Society and was 
described in our issue of June 2nd. The Engi- 
neering Public Relations Committee showed an 
elaborate model of a block of flats—complete with 
an air-raid shelter in the basement—designed to 
demonstrate to the public some of the amenities 
of home life which it owes to the engineer. Pro- 
fessor Frederic Bacon had a collection of models 
intended to serve as aids to the study of mech- 
anism. Some of them were composed of Meccano 
parts and illustrated the action of a Hookes joint, 
a level luffing crane, epicyclic gearing, and so forth. 
Others composed of celluloid templets demon- 
strated the action of logarithmic wheels, involute 
teeth, rotary pistons of the Roots blower type, and 
other mechanical devices. 








Literature 





Great Engineers. By Professor C. Matscuoss. 
Translated by Dr. H. Srarrorp HAtTFIELD. 
London: George Bell and Sons, Ltd. 1939. 
Price 12s. 6d. 

Ir is a curious fact that amongst the great nations 
of the world France has to her credit very few, if 
any, famous pioneers in mechanical engineering. 
In the domain of physical and mathematical 
science and of civil engineering, she would 
perhaps hold the first place. But when 
we turn to the invention of radically new 
machines Germany, America, and Great Britain 
leave her behind. Is it possible that there 
is some quality in the Teutonic races that 
is lacking in the Latin, and vice versd ? There are 
few nations cleverer with their hands and readier 
in the devising of practical things than the French, 
and yet one cannot find amongst them a New- 
comen, a Watt, a Daimler, a Diesel, a Westing- 
house, or an Edison. 

This fact was borne in upon us as we read the 
work now before us. Professor Matschoss is too 
honest an historian to permit international bias 
to affect his work, yet in this collection of lives 
of illustrious engineers we find not a single French- 
man. Of course, the author had to make a selec- 
tion, but one may assume that he would at least 
have introduced one Gallic name if it were to be 
found. The absence of it is significant, and is 
made more significant by the fairness with which 
the author discusses the works and lives of other 
non-German engineers. 

Without exception the sketches are good. 
Professor Matschoss has written rather for the 
general than the expert reader, and in consequence 
the technicalities are reduced to shadows whilst 
the men themselves stand out as the substance. 
The book opens with an attractive sketch of the 
prehistoric beginnings of tools, takes us through 
the work of the ancients, through Agricola, 
Leonardo, von Guericke, and others, and so 
reaches the period of power development when 
Great Britain held all the major stars—Newcomen, 
Watt, Trevithick—and many minor luminaries. 
Then the scene moves back to Germany and the 
development of the internal combustion engine 
by such men as Otto, Daimler, and Diesel. After 
that we come to modern times. Parsons and the 
invention of the steam turbine are briefly treated, 
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Westinghouse’s eventful life is well drawn, and 
Edison figures in a lively sketch. Altogether, 
twenty-two lives of modern engineers are given. 

Very appropriately the last “ Life” is that of 
Dr. Oskar von Miller, an intimate friend of the 
author’s, and the progenitor of the famous science 
museum at Munich. Although Dr. von Miller 
was a trained and practising engineer, he appears 
to have been deeply interested from early days 
in the exhibition of technological processes, 
devices, and developments to the general public. 
A visit to the great international electrical exhibi- 
tion in Paris in 1881, when he was seven and twenty 
years of age, impressed him, as he himself said, 
overwhelmingly. On his return to Munich he 
immediately set about organising an electrical 
exhibition in that city. Opened in 1882 it was 
made famous by the long-distance transmission of 
electricity arranged by the French engineer, 
Marcel Deprez at the express desire of von Miller. 
From that time von Miller devoted himself to 
power transmission until the opening of the 
present century. In 1903 the Verein deutscher 
Ingenieure decided to hold one of its annual meet- 
ings in Munich, and for that congress von Miller 
set about arranging a collection of objects to 
demonstrate the development of science and 
technology. This collection formed the nucleus 
of the world-famous Deutsche Museum with which 
von Miller’s name will for ever be associated. 
It was to have been opened in 1915, but the war 
and the subsequent revolution caused a post- 
ponement, and it was not till May 7th, 1925, 
its creator’s seventieth birthday, that the public 
was admitted. Dr. von Miller was known to many 
English engineers, and all felt the strength and 
attraction of his personality. ‘‘He was,” says 
Professor Matschoss, “‘no man of learning, 
attempting to shape things from his writing table ; 
he could and would only work when in contact 
with active life. He rejoiced in a full life, in 
cheerful company, in exchange of ideas; and 
what a talent he had for festive occasions ! ” 

In conclusion of this review of a volume which 
we have read with much pleasure, we must add 
that the translator has done his work well, and 
that many good portraits are printed on its pages. 


SHORT NOTICES 


Manual for Executives and Foremen. By E. H. 
Schell and F. F. Gilmore. London :. McGraw-Hill 
Publishing Company, Ltd. 1939. Price 12s. net.— 
As its name implies, this little book is intended to be 
a handbook rather than a textbook, one which fore- 
men may keep near them to dip into as occasion 
demands. The authors consider that ‘‘ the executive 
personnel should enjoy long and continuous periods 
of service,” and with this in mind they suggest means 
by which a man’s position may be safeguarded by his 
improving operating methods and attaining better 
quality. The foreman is advised to develop clear 
thinking, and an analytical outlook, keeping notes 
and observing every phase of his work. He is wisely 
counselled not to “ put in writing anything that will 
hurt anyone’s feelings.”” Among the subjects for his 
consideration are mentioned obsolescence and the 
realisation that things are ever changing, the con- 
ditions under which his men work, and their effect 
on output, the necessity for suitable workshops, 
lighting and other services, the proper utilisation of 
materials and labour, the importance of maintaining 
the right level of quality, the provision of satisfactory 
equipment and tools, and adequate and modern 
storage. All the examples given tend to stress the 
importance of close observation of everything that 
occurs in the workshop, everyday incidents from 
home life being frequently taken as illustrations. A 
theme that runs through the whole work is the value 
of making a comprehensive study of waste in every 
shape and form, of ever being on the alert, and ready 
to test out suggestions, even if it means working in 
meal times or in the evenings. We are not clear 
why the authors state that it is ‘impracticable to 
undertake the general overhaul of machinery,” for 
we should have maintained that on the principle that 
“a stitch in time saves nine” periodical overhaul is 
vital. In general, we are in agreement with most of 
the dictums that are found in this suggestive book. 
In the last chapter suitable reading for executives is 
indicated, but we should have welcomed the inclusion 
of more British books. 


The Welding of Cast Iron by the Oxy-Acetylene 
Process. By L. Tibbenham, M.I. Mech. E. London : 
Sir Isaac Pitman and Sons, Ltd., Parker Street, 
W.C.2. Price 4s. net.—This book deals only with the 
oxy-acetylene method of welding cast iron and covers 
in a concise practical way every aspect of the 
process. In addition to describing in detail the actual 
welding, allied subjects, such as gases employed, 
acetylene generator plants, welding rods, and fluxes, 
and the metallurgy of cast iron, are covered. 





Letters to the Editor 


(We do not hold ourselves responsible for the opini: 
correspondents.) 


DIMENSIONAL ANALYSIS OF CENTRIFUGAL 
PUMP CHARACTERISTICS 


Str,—I was extremely interested in Mr. McDonald’s 
letter of May 19th in which he has given a “‘ non- 
dimensional ”’ plotting of Dr. Mawson’s experimental 
results. 

The effect of viscosity on head and efficiency of a 
pump is shown up very vividly and many interesting 
points emerge. A rather surprising fact is that the 
h-q characteristic of a pump is unaffected by the 
viscosity of the fluid until the kinematic viscosity 
reaches a value of about thirty times that of water. 
This must be the result of two opposing factors which 
neutralise each other. Perhaps this may be explained 
in the following way :— 

The increase of head across the impeller is equal to 
the difference between the total work done by the 
motor per pound of fluid, and the yortion of this 
work that is converted into heat. The wasted energy 
increases with viscosity (as is shown by the efficiency 
curves), so the work that has to be done by the motor 
must increase by a corresponding amount in order 
that the head developed shall not decrease. 

It is well known that the amount of work done 
per pound is always less than that calculated on the 
assumptions of the simple theory. This is due to the 
fact that the simple theory assumes that the vanes 
give perfect directioning to all the fluid passing 
through, whereas in actuality a certain amount of 
“slip ’’ takes place. The less the slip, the greater the 
amount of work that is done by the motor per pound 
of fluid, and it is suggested that the slip will be less 
for a more viscous fluid. 

The surprising fact is that the two effects com- 
pensate over such a large range of viscosity. At the 
higher viscosities the friction losses outweigh the 
directioning effect, which is obviously strictly limited. 
In an extreme case the liquid would be so viscous 
that the loss of head due to friction would just balance 
the centrifugal pressure rise. There would then be 
perfect directioning, but no increase of head. 

The kinematic viscosity of air isabout thirteen times 
that of water under normal conditions of temperature 
and pressure, and therefore if air and water are pumped 
by geometrically similar machines they will have 
almost exactly the same h-q curve, this being plotted 
in the non-dimensional way. From the fall of effi- 
ciency with viscosity, however, it will be seen that the 
air will give a lower efficiency curve. 

Mr. McDonald has noted that the specific speed is 
constant for a particular value of q/n d* for the lower 
viscosities. This follows at once from the fact that 
there is a common h-g curve, combined with the 
relation between specific speed and the non-dimen- 
sional quantities g/n d* and g h/n*d?.* 

It is very doubtful whether Mr. McDonald is 
justified in assuming that the flow is purely viscous 
in the pump at the high viscosities. The critical 
Reynolds number v m/v=500 only applies to parallel 
channels. To quote an authority on flow in converg- 
ent and divergent channels: ‘‘ The critical Reynolds 
number determining the transition between the 
laminar and turbulent states is influenced con- 
siderably by a small deviation from parallelism of 
the walls.”’*+ Further, a mathematical analysis by 
W. N. Bondt appears to show that streamline motion 
in divergent cones with a positive pressure gradient 
in the direction of flow is impossible. This may 
not be applicable to pumps because of the curvature 
of the channels and the effect of rotation, but it 
suggests that the critical number (if there is one) will 
differ from that usual in parallel flow. . 

Mr. McDonald is to be congratulated on the neat- 
ness of the presentation of these results. 

J. JENNINGS. 





8 of our 


Aston Technical College, 
Birmingham, May 3lst. 





SHALLOW COVERED A.R.P. TRENCHES 


Str,—With reference to “A. R.H.’s” letter in 
your issue of May 26th, it might be of interest to 
know that at H.M. Factory, Gretna, during the Great 
War, one of the nitro-glycerine houses was surrounded 
by a mound about 15ft. high and approximately 35ft. 
wide at the base and l0ft. at the top. The house 
caught fire and the four operators escaped and lay 





* * Dimensional Analysis and the Performance of Centrifugal 
Pumps and Fans,” THE ENGINEER, pages 614-15, May 19th, 
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t ‘‘ Applied Hydro and Aero Mechanics,’ by Prandtl and 
Tietjens, page 52. 

t “ Proc.,” Physical Society, Vol. 40, Part I, December 15th, 
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flat on the outside of the mound, and when the house 
exploded with 5700 lb. of nitro-glycerine, apart from 
one man suffering from slight shock, the whole four 
came through the ordeal without injury. 
H. B. Frereusson, 
Late Works Manager, 
H.M. Factory, Gretna. 
London, June 14th. 


THE NEWCOMEN SOCIETY’S VISIT TO 
IPSWICH 


Sir,—In your interesting report of the above in 
your issue of June 16th you mention that Ransomes, 
Sims and Jefferies, Ltd., have possibly the longest 
record of any engineering firm. 

This is not strictly correct. Ransomes, Sims and 
Jefferies were founded in 1789 and up to the present 
time have therefore existed 150 years. Their recent 
near neighbours and competitors, Charles Burrell and 
Sons, Ltd., of Thetford, were established in 1770 and 
existed until their closing down in 1928—a run of 158 
years. Richard Garrett and Sons, Ltd., of Leiston, 
another neighbour and competitor, were founded in 
1778 and up to the present time have had a run of 
161 years. Ransomes, Sims and Jefferies have there- 
fore to last another eight years to equal Burrell’s 
record and are eleven years behind Garrett’s. 

Incidentally, whilst the lawn mower had its incep- 
tion at Ipswich with Ransomes, Garretts were pioneers 
of the superheater for road locomotives, and Burrells 
were responsible for the very first heavy haulage road 
engine in 1856. 

Ronatp H. CriarKk, A.M.I. Mech. E. 

Norwich, June 20th. 








Sixty Years Ago 





Two small items in our sue of June 20th, 1879, 
serve to illustrate the progress which the world has 
made during the past sixty years. In a note we 
recorded that a novel addition had been made to 
some of the through trains on the Canadian railways 
in the shape of a “ dining car,” where dinner or supper, 
consisting of at least as great a variety as could be 
obtained at any station could be had for 75 cents 
en route, thus obviating the scramble at intermediate 
stations. It may perhaps be added that relics of the 
pre-dining car age still exist in this country. At 
Swindon, for example, the large refreshment rooms 
recall the fact that Parliament required all through 
trains to halt at that station in order that passengers 
might obtain food., The second item is a paragraph 
referring to the establishment of “telephone 
exchanges” in America. These exchanges, we said, 
were a useful and practical outgrowth of the intro- 
duction of the telephone. It did not seem to be 
generally understood, we remarked, that the system 
consisted of the establishment of a central office, 
from which wires ran out into the offices, warehouses, 
mills, and residences of the subscribers. When one 
subscriber desired to talk with another the central 
office was notified of the fact, his wire was connected 
with that of his neighbour and communication was 
established. By this arrangement, we added, every 
subscriber was put in direct intereommunication with 
any other.... Other items in the same issue illus- 
trate the reverse side of the picture, namely, the 
existence sixty years ago of developments which we 
are sometimes apt to consider modern. We recorded, 
for instance, that British railway engineers were at 
last modifying their antipathy to the use of iron on 
their roads. Iron sleepers and fastenings, we said, had 
now arrived at something like a practical form. The 
North-Eastern Company was trying Mr. C. Wood’s 
system and the London and North-Western Company 
was about to make a somewhat exhaustive trial of 
rolled channel iron cross sleepers. In another para- 
graph we mentioned that Cowper’s writing telegraph 
was working most successfully on the London and 
South-Western Railway between Waterloo and 
Woking, a distance of 26} miles. It wrote off the’ 
messages in ink one after the other in a perfectly 
legible manner, and by the insertion of known 
resistances in the two line wires it had been shown 
that it would be capable of operating with every 
satisfaction over distances of 62} miles and even 
99} miles. The writing telegraph presented facilities 
and advantages which, in our view, would make its 
adoption rapid and extensive. 








OccuPaTionaL LEVEL Crossines.—Replying to a ques- 
tion in the House of Commons recently, the Minister of 
Transport wrote that he was alive to the desirability of 
securing the greatest possible measure of safety in the 
use of occupation and accommodation level crossings 
available to road vehicles on the principal railways of this 
country. He pointed out that in view of the large number 
and the diversity of these crossings, a uniform method of 
safeguarding their use is not practicable. The reply gave 
particulars of six principal groups of these crossings, the 
total number being 22,656. 
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‘“‘Connector”’ Joints 


for Heavy Timber 


Construction 


gem timber structural work has always been 
i a special feature of American construction 
activities, owing to the immense forest resources 
and the great quantities of strong and durable 
timbers specially adapted for such purposes. From 
the earlier small log and timber trestles, bridges, 
dams, and other structures, the application of timber 
has extended to railway and highway bridges and 
trestles for modern loads and requirements, bridge 
and roof trusses of 20ft. to 200ft. span, radio or 
wireless towers 100ft. to 325ft. high, and buildings 
of various kinds and sizes. 

One unfavourable factor in the design of timber 
structures has been in the bolted joints and splices, 
since the bored holes for bolts often make it necessary 
to use timbers of larger size than required for strength 
of the structure in order to have adequate cross- 
sectional area and bolt-bearing area at the joints. 
With bolts in ordinary timber framing the stresses 
are centred on the small area against which the bolts 
bear. Consequently, the joints cannot be as strong 
as the solid members, so that members of excess 
size are used in order to provide sufficient area of 
wood for safe bolt bearing. The use of a variety of 
iron and steel parts, such as splice plates or fish- 
plates, angles, gussets, rods, straps, and other 


accessories, as well as wood keys or shear blocks, 
has only partly remedied this condition. 

Within the past few years there has developed 
use of fastening devices 


an extensive termed 
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FIG. 1—TYPICAL CONNECTORS 


‘** connectors ” to improve the efficiency and economy 
of timber framing by greater distribution of the loads 
at joints, the bolts then serving mainly to hold the 
parts together. They increase the strength of 
joints, thus permitting the use of smaller members 
for a given load, and they simplify both fabrication 
and erection. In addition, they replace the numerous 
metal parts or hardware often used in framed timber 
structures. With their use a joint may be made as 
strong as the members it connects, thus developing 
the full allowable load of the members. The con- 
nectors enlarge the bearing area to practically the 
entire width of the members, so that the load per 
square inch is greatly reduced, while the strength 
of the joint itself is greatly increased. Furthermore, 
they hold the timber members in place more firmly 
and rigidly than bolts do. 

In comparison with bolt fastenings, it has been 
pointed out that connectors provide much greater 
resistance to shear than can be had with bolts in 
the same area. Thus a timber 4in. by 6in., shaped 
four sides, with a net cross section of 20-39 square 
inches, qualified for a tension stress of 16,000 lb. 
per square inch, will carry safely a tension load 
of 32,624 1b. If a splice joint of two such timbers 


is assembled with twelve }in. bolts in each timber 
the total load capacity is 12,600 lb., or only 40 per 
cent. of the load capacity of the solid timber. With 
Zin. bolts, seven in each timber, the load capacity 
is a little more than 50 per cent. of that of the solid 


timber, but there is a limit to the number of bolts 
permissible. 

On the other hand a connector 2}in. in diameter 
affords much greater bearing area than even a 2}in. 
bolt or pin. In the joint noted above, five of these 
connectors in each timber will give the joint a safe 
working load of 33,000 1b., or slightly more than 
that of the solid timber. A comparison of costs 
shows £1 6s. for the bolted joint and 13s. for the 
connector joint. As an illustration, a comparison 
has been made of two similar designs for a triangular 
roof truss of 40ft. span, one having bolted joints and 
steel gusset plates, and the other having connectors 
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FIG. 2—SHEAR PLATE CONNECTORS 


and bolts. In the former, or all-bolted, design, the 
chord or boom timbers were 6in. by 12in. and 6in. 
by 10in., with diagonal members, 4in. by 6in., and 
splice or fish-plates, 3in. by 12in. Im the other 
design, the chords were pairs of packed timbers, 
3in. by 10in. and 3in. by 6in., with diagonals 3in. 
by 8in. and 2in. by 6in., and splices 2in. by 6in. and 
3in. by 6in. The estimated quantities and costs 
were as given in the accompanying table : 


Comparative Cost of Trusses. 


Bolts and 
Materials. Bolts only. connectors 
Timber, quantity 696ft. B.M. 560ft. B.M. 
Timber ee 3 £5-57 £4-48 
Steel gusset plates and 
ee See £5-38 None 
Bolts and washers £5-24 _ 
Bolts and connectors pa - £4-11 
Total cost ... £16-19 £8-59 


So much for the economic aspects of the timber 








to transmit loads, there are connectors termed spike 
grids and clamping plates. 

Toothed-ring connectors (Fig. 1) are bands of 
hot-rolled sheet steel of No. 16 gauge, stamped and 
bent cold and welded into a solid ring. In size they 
are about lin. deep and 2in. to 4in. in diameter. 
Vertical corrugations stiffen the ring against lateral 
bending, and each edge is formed with sharp teeth. 
For use in a joint, the timbers are assembled and 
bored for a bolt at each connector. They are then 
separated to allow of placing the rings between the 
contact faces and approximately concentric with 
the bolt holes. The timbers are then assembled 
again and are drawn together by the joint bolts 
or by special rods or other devices, until they are 
in close contact, the rings being embedded in both 
timbers and thus acting as dowels to distribute the 
load between them. These toothed-ring connectors 
are used generally with relatively thin members and 
light loads. 

In some cases two concentric rings are used at 
one bolt. When members of a truss are to be shaped 
before shipment, the rings may be embedded for 
half their depth in one timber by means of a special 
tool, or by a hammer and follower. Where the two 
timbers are of different degrees of hardness, any 
deeper embedment in the softer wood will be com- 
pensated by the greater resistance in the harder wood, 
but in practice the difference in penetration is 
generally negligible. 

Split-ring connectors (Fig. 1), as used for heavier 
loads and larger timbers, are made of strips of mild 
steel, each ring being cut with a tongue and slot 
joint. They are 2}in. to 8in. in diameter and jin. 
to l}in. deep, with metal of rectangular section. 
For each ring, a circular groove concentric with the 
bolt hole is cut with a special tool to half the depth 
of the ring and with a diameter slightly greater than 
that of the closed ring, a tool being used to spread 
or open the ring and insert it in the groove. In 
transmitting loads, a solid ring might bear against 
only one side of the groove, but the split ring, slightly 
opened as a spring, bears against both sides and 
is thus able to transmit higher loads than a solid ring, 

Claw plate connectors, Fig. 1, are malleable iron 
circular plates, 2jin. and 4in. in diameter, having 
a row of triangular teeth to form a toothed flange on 
one side of the plate, while the other side is flat or 
with a central projecting hub. In a wood-to-wood 
joint, both forms are used in pairs, the hub of one 
plate fitting into a hole in the other plate, and thus 
acting as a dowel in transmitting loads. A bolt 
through the hub and plates holds the parts together. 
With a hubbed claw plate used alone, the hub forms 
an attachment or connection for a metal plate or strap 
as a part of the framing. The plate and its toothed 
flange fit into a circular groove or dap cut in the 
timber, and the teeth are forced into the wood by 
pressure—using a maul and follower or a press—so 
that the face of the plate is flush with the surface of 
the timber. 

Shear plate connectors for wood-to-metal con- 
nections, Fig. 2, consist of a circular pan or flanged 
plate, made of pressed steel or malleable cast iron. 
They act in much the same way as the claw plates, 
but the flanges are not toothed. The outer surface 
is either flat or with a projecting hub, while the inner 
side is reinforced around the bolt hole. A through 
bolt completes the assembly. They are made in 
diameters of 2}in. to 4in. The edge or flange is partly 
fitted to a circular groove and partly embedded in the 
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FIG. 3—DETAILS OF TIMBER ROAD BRIDGE USING CONNECTORS 


joint connectors. Now as to the practical features. 
These connectors are of various shapes and sizes to 
suit different conditions and forms of structures. 
Among the types most commonly used in truss work 
are toothed rings, split rings, shear plates, and claw 
plates. The first two are for wood-to-wood and the 
others for either wood-to-wood or wood-to-metal 
connections. For miscellaneous work, and where 





the purpose is to hold timbers together rather than 





timber, as shown in the lower part of Fig. 2, the face 
of the plate being flush with the surface of the timber. 

The projecting hub, as also shown in the lower 
drawing of Fig. 2, engages a hole in the steel plate or 
rolled shape to which connection is to be made. In 
the usual arrangement two shear plates are placed 
on the opposite sides of the timber member and held 
by athrough bolt, which is thus in double shear. A 
typical case is the connection of a post or column to 
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anchor bars embedded in the concrete footing. 
Sufficient net section of steel must be provided to 
develop the working load of the shear plates and to 
avoid the risk of buckling. The plates may be set 
or embedded by means of a sledge hammer or maul— 
using a follower or cap to protect the projecting hub— 
or they may be forced into the wood by the use of 
bolts with heavy washers or by various other methods. 

Spike grid connectors are malleable iron castings 
about 4}in. square, rectangular in plan and in the 
form of a grating or grid with sharp points or teeth 
projecting from both sides. They are made. flat, 
curved on one side or curved on both sides. The first 
are for connecting flat or sawed timbers ; the second 
are for connecting a flat timber to a round timber, as 


shown in the drawing, Fig. 4, of one of the 50ft. 
roof trusses for an engine house or running shed on 
the Chesapeake and Ohio Railway. Both top and 
bottom chords or booms are composed of pairs of 
4in. by 12in. timbers, placed on edge and spaced 6in. 
apart. Single diagonal members, 6in. by 12in. and 
6in. by 8in., are fitted between the chord timbers, 
and alternate with double diagonals, 4in. by 12in. 
and 4in. by 8in. on the outside of the chord timbers. 
Splices in the bottom chord have fish-plates or splice 
plates, 3in. by 12in. and 3ft. long, with twelve bolts 
and connectors. All the timbers were pre-framed and 
then treated with creosote by the Lowry process, 
giving a net retention of 6-6lb. per cubic foot. A 





pressure of 100 lb. per square inch at 176 deg. Fah. 


“2 


“ a 
rea gi sa. 











Rae: NEE 












ni as on 


/ \[ooo: 300 |4i' 
200 ' 














374d, 

















, I'd, | 6-114" rm Truss Camber 1% "After 
Bolts 54 te oc eplbe 4 Being Assembl 
12x 12Col 
| 24-47%" to C.L. Truss . 
Split Splice 






Tre EnGince® 


Fic. 4—TIMBER ROOF 


in the attachment of a bracing plank to a post or 
pile ; the third, or double-curved plates, are for con- 
necting two round timbers, as in the case of reinforc- 
ing a telegraph or telephone pole with a short stub. 
All the plates have a central hole for a through bolt 
which holds the two timbers together, while the plate 
prevents any relative movement of the two parts. 
They have been used extensively in timber trestles, 
to connect the braces to the piles, making the con- 
nection much stronger and more permanent than 
where reliance is placed solely on bolts. 

Clamping plates, of pressed steel, are somewhat 
similar to the spike grids, being flat plates having 
triangular teeth stamped out on both sides, and a 
central hole for an assembly bolt. They are used 
where lateral movement between contact timbers must 
be prevented, as between the caps and the tops of 
piles of a trestle or between the track ties-—sleepers— 
and guard timbers on the decks of railway bridges. 

With the use of split ring, claw plate, and shear 
plate connectors, for which grooves have to be cut, it 
is usually economical to have the sawing, shaping, 
boring, and grooving done at a saw mill or a plant 
provided with wood-working machinery. Hand- 
operated grooving tools are available, however, for 
use where there is no power equipment or where the 
size of the work or structure does not permit of shop 
fabrication. Where this fabrication of members is 
done at a mill distant from the place of erection, 
detailed shop drawings are prepared, as in the case of 
steel structural framing. 

Single timbers of heavy section are often used in 
bridge work, and in the timber truss bridges built by 
the California State Highway Department extensive 
use is made of different types of connectors in the 
joints. A typical example is shown in Fig. 3, repre- 
senting part of a 75ft. through-truss span. In this 
design, the end post (14in. by 16in.) and diagonals 
(12in. by 16in. and 8in. by 16in.) butt against blocks 
bolted on top of the bottom chord timber, which is 
l4in. by 16in., laid flatwise. 

For the end post bearing there are eighteen long 
vertical jin. bolts through the block and chord timber, 
each with a 4in. split ring connector, as shown. Two 
of the bolts are of extra length to serve as anchor 
bolts at the bridge seat. In addition, there are ten 
horizontal bolts similarly equipped with connectors 
and securing two 6in. side plates against the chord 
and the bearing block. The foot of the end post 
is also reinforced by a pair of 6in. side plates, 
secured by eight horizontal bolts with con- 
nectors. For the butt splice in the bottom chord, 
ldin. by 16in. timbers, there is an outside steel plate 
ld4in. by jin. and 12ft. 6in. long, and an inside 
timber splice plate, 8in. by 14in. and 13ft. long. This 


splice is fastened by seventy split rings—in three | pe 


rows—between the two chord timbers and the splice 
timber and seventy shear plates between the chord 
timbers and the steel plate, all of these devices being 
on the seventy through bolts. 

Another example of the use of these connectors is 
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was held for 1} hours, with a final vacuum of 2$in. 
of mercury for one hour. 

Toothed rings, marked X on the drawing, are 
placed between the contact faces of the diagonals 
which meet in the top chord at the middle of the 
span. They are used also in the horizontal joint 
between the bottom chord and its upper reinforcing 
timbers at the ends of the truss. Split rings of two 
sizes, shown by heavy black circles, are used in 
connecting the diagonals or web members to the 
chords. Rings, 4in. in diameter when closed, and 
lin. deep, are used in connection with jin. bolts, 
while rings 2}in. in diameter and jin. deep are fitted 
where }in. bolts are used. For the splices in the 
bottom chord, 4in. split rings are placed concentric 
with the twelve }in. through bolts. 


and in a staggered position about lin. from each 
edge. This nailing assists in holding the pieces in 
place while the glue is settimg or hardening. The 
laminations are further reinforced by two vertical 
Zin. through bolts at each panel point. When the 
top chord is laid out, the web members are cut to 
fit and all bolt holes are bored, with the parts 
assembled, and the several parts are numbered or 
marked for identification in erection. Then the 
truss is taken apart and grooves are cut for the 
shear-plate and split-ring connectors, after which 
it is reassembled and bolted up. 

Split rings and shear plates are used in this design, 
and are marked in heavy black on the drawing. 
The former are all of the 2}in. size, on }in. bolts. 
The shear plates, in the ends of the truss, connect 
the bottom chord with the steel plate or strap of 
U shape that embraces the heel of the truss and is 
welded to the base-plate anchored to the masonry 
wall. This heel joint is made with eight 4in. shear 
plates on four jin. bolts through the strap; there 
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are also three 4in. bolts through that part of the heel 
that is seated on the base-plate. A typical joint of 
web members with the lower chord consists of six 
split rings with three bolts and six plate washers. 
The splices in these 4in. by 6in. chord timbers are 
made with two outside splice plates, 2in. by 6in., 
and an inside filler, 4in. by 6in., all $2in. long, and 
put together with twenty-four split rings on six 
bolts with plate washers. 

Of special interest is the extensive application 
of connectors in the large timber-framed temporary 
buildings for the San Francisco Exposition of 
1939-1940, including arched roof trusses of 200ft. 
span, tall towers and other structural work on a 
large scale. The nearness of vast supplies of excellent 
timber, and the production of structural timbers 
from local mills, were among the reasons for the 
adoption of timber construction, together with speed 
and ease of erection and dismantling, the salvage 
value of the timber, and the high cost of structural 
steel transported from distant steel mills. With the 





A roof truss of an entirely different type, built 


great amount of timber framing, it was essential 
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FiG. 5—Bow-STRING ROOF TRUSS USING CONNECTORS . 


up with connectors, is shown in Fig. 5. It is a bow- 
string truss of 60ft. span with laminated top chord. 
Both top and bottom chords are in two parts, with 
all the ends of the web members fitted between them 
and secured by connectors, with bolts to hold the 
members together. Each side or half of the arched 
top chord consists of five timbers, 2in. by 4in., laid 
flat, and the bottom chord consists of two timbers, 
4in. by 6in., on edge. In both chords the two parts 
are 4in. apart and the web members fit between them. 
The web members are all square, 4in. by 4in. The 
timbers are of structural grade, with minimum 
allowable working stresses as follows :—880 lb. 
r square inch compression parallel with grain ; 
1200 Ib. extreme fibre load in bending ; and a modulus 
of elasticity of 1,600,000 lb. 

The top chord arches are built up with the 
laminated timbers fastened together with casein 
glue and with 20-penny nails spaced 12in. on centres, 





that study should be made for efficiency and economy 
of construction, especially with regard to the numerous 
joints and splices. Two types of joints adopted 
were: (a) Members of solid or laminated timbers 
fastened together by split-ring connectors and ply- 
wood gussets, with the bolts as supplementary 
fastenings; (b) built-up chords and web members 
connected by split rings and the bolts. 

‘For joints in which the members carry reversible 
tensile and compression stresses, a type of joint 
adapted from the pin-connection joints used in 
steel truss construction, was designed by Mr. John 
J. Gould, structural engineer for the Exposition 
corporation. In this design, termed a strap-and-pin 
joint, stresses are transferred through flush shear 
plates and bolts from the timber members to metal 
splices, and thence to other members through a large 
pin or bolt. This method obviated the use of large 
steel or other gussets, which were objectionable in 
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some places, while secondary stresses were reduced 
to @ minimum by these pin-connected joints. Any 
compensation for i is made by simply 
tightening the bolts and the pin bolt. With the use 
of shear plates the erection is easy, and many of the 
objections to the use of ordinary bolted connections 
are eliminated. But the greatest advantage claimed 
is that the joints work equally well in tension and 
compression, making the use of long solid timbers 
possible where stress reversals occur. 

For the connection of a 30ft. diagonal member 
to a timber column and a horizontal strut, steel 
straps were bolted to the column and diagonal, 
while the strut had a pair of channels which over- 
lapped the plates of the other members and all 
omg connected by a 2}in. pin bolt, as shown in 

ig. 6. 

The use of connectors in timber framing was 
suggested in the United States several years ago, 
and they have been applied rather more extensively 
abroad. But within recent years the growth of 
engineering design in American timber construction, 
with consequent greater attention to the economic 
aspect of design, has led to the extensive practical 
development of this type of joint as an improvement 
on the plain bolted joint. To further their com- 
mercial application the patents and patent rights 
of several designs have been acquired by the Timber 
Engineering Company, which was organised by the 
National Lumber Manufacturers’ Association in 
order that the connectors might be made generally 
available to all lumber consumers without con- 
troversy over patents. This company has devised 
other appliances of similar types, and supplies these 
as well as a variety of special tools which facilitate 
the construction and assembly of the joints and the 
assembly of the timber framing. 








What is Engineering Experience ?* 
By CHARLES F. SCOTTT 


“I pon’T understand why your board refuses to 
grant me a licence as a professional engineer,” said a 
young applicant to the Secretary of a State Regis- 
tration Board. “‘ Your requirements are a diploma 
and four years of experience. I have a diploma and 
five years’ experience, but you turn me down. Why 
is it ?” 

The reply of the Secretary opened the eyes of the 
applicant. 

‘** You have been doing routine work which has not 
added to your professional development,” he said, 
‘* your experience is not ‘ satisfactory to the Board.’ ” 

Arbitrary as this reply may appear, the Secretary 
was fully justified in. making it, because the phrase 
‘satisfactory to the Board” is part of the wording 
of the law. If, therefore, so definite—or indefinite— 
a phrase is to be found in the law, is it not fitting that 
the Registration Boards should undertake an inter- 
pretation ? 

What kind of experience is “satisfactory to the 
Board ” ? 

The National Council of State Boards of Engineer- 
ing Examiners has been studying this question, and 
received at its meeting in October, 1938, a report 
from its Committee on Qualifying Experience, of 
which the writer was Chairman. The report, ‘‘ Pre- 
senting a Situation: Not Attempting a Definition,” 
was a composite of contributions by members of 
Registration Boards; it has been submitted for 
criticism to members of the Boards in some forty 
States. 

When the young man who looks forward to an 
engineering career seeks professional recognition, his 
experience record will be scrutinised by his engineering 
society Admissions Committee and his Registration 
Board. In preparation for this scrutiny he will find 
much that may be helpful in the significant portions 
of the report which are here presented. 


THE EXPERIENCE PERIOD 


The experience period following graduation is a 
vital factor in the career of the individual engineer 
and in registration procedures. To the recent 
graduate this experience period is the opportunity for 
practice in using the knowledge and training of the 
past in laying the foundation for a future career. 

To the engineering Registration Board the reaction 
of the applicant to the test of experience indicates 
whether the man has the qualities the professional 
engineer should have. It indicates his intellectual 
habits and attitudes, his methods of thinking and 
doing, his facility in combining theory and practice, 
his ability to handle new problems, to visualise, and 
to plan, his capability to develop as shown by the use 
he has made of opportunities for self-development. 
From the record of what he has done and how he has 
done it the Board has the best basis for projecting 
his performance curve into the future, as indication of 
his competency to practice professional engineering. 


THE MopEL Law 


State engineering registration laws are usually 
based upon the Model Law prepared by and recom- 


* Reprinted from Mechanical Engineering, April, 1939. 
} President, National Council of State Boards of Engineering 
Examiners. 





mended by a number of the national engineering 
societies. 

According to the Model Law, “the practice of 
professional engineering . . . includes any professional 
service ... wherein the public welfare or the safe- 
guarding of life, health, or property is concerned or 
involved, when such professional services require the 
application of engineering principles and data.” 

It defines a “ professional engineer” as ‘“‘...a 
person who is qualified by reason of his knowledge 
of mathematics, the physical sciences, and the prin- 
ciples of engineering, acquired by professional educa- 
tion and practical experience, to engage in the 
practice of professional engineering.” Hence the 
qualification involves the combination of knowledge 
and experience. 

Normally, according to the Model Law, the require- 
ments for registration are an acceptable diploma and 
a “specific record of an additional four years or more 
of experience in engineering work of a character satis- 
factory to the Board, and indicating that the applicant 
is competent to practise professional engineering.” 
(If there be no diploma a longer experience is 
required.) 

‘*Four years or more” implies that the length of 
the period is to be adequate for acquiring the expe- 
rience. The minimum of four years should be 
deemed sufficient only in exceptional cases where the 
experience has been unusually broad in scope, pro- 
gressively better in character, and notably high in 
both average and final level. 

“* Character of experience ’’ implies that some kinds 
of ‘‘ experience’ are not satisfactory ; for example, 
routine performance which does not invoke the appli- 
cation of technical knowledge and which does not 
contribute to development of qualities which indicate 
competency to practise professional engineering. 
Character means quality, not mere quantity of 
experience measured in time (though a minimum is 
fixed) or jobs, and the quality must indicate com- 
petency. 


SATISFACTORY EXPERIENCE 


Broadly, character of experience that is satisfactory 
is that which indicates competency to practise pro- 
fessional engineering and the “ability to do.” 
Specifically, the following items are pertinent :— 

The school of experience should be a laboratory for 
the application of principles to the solving of problems. 
Knowledge and experience should become integrated 
so that they interact and produce something far 
beyond the arithmetical sum of textbook information 
and the doing of routine tasks. 

On the same job one may exercise judgment in 
directing the work, while another may simply follow 
plans and specifications to the letter. Again, in 
design one may use judgment in choice of standards 
while another may make slavish use of them. 

Qualifying experience is not derived from work 
which does not require or involve the application of 
engineering principles and theories although the work 
itself may require skill and may be necessary in pro- 
fessional activity, e.g., ordinary surveying, draughting, 
mechanical calculations, or routine cost accounting. 
Acceptable experience must involve -the intelligent 
practical application of the laws of physical science. 

Experience should be sufficient in amount so that 
repetition produces (1) thorough understanding of the 
principles involved and (2) the development of 
judgment as to the method of analysis and solution. 

Two phases of experience are (1) the actual activities 
performed, and (2) the attitude of the individual and 
his progressive development in performing them. 
What he does is of less consequence than how he does 
it. 

There is bound to be a dividing line between those 
who are indifferent to development and those who 
are bound to achieve against all obstacles, if pro- 
fessional engineering is to develop on the basis of 
higher standards. 

A progressive advancement in the application of 
engineering data and principles should indicate that 
the applicant is capable of taking charge of some 
branch of engineering work. He should recognise his 
limitations as well as his ability, and should decline 
to accept a commitment that he knows he is not 
qualified to fulfill. 

A Board should secure details of an applicant’s 
duties and responsibilities by asking such questions 
as these :—What did he do? What engineering data 
or principles did he apply? What engineering 
judgment and discretion did he exercise ? What was 
the scope and importance of the project ? What is the 
ability to devise and to plan? What is the evidence 
of progressive responsibility ? What initiative and 
originality and courage, and what personal force for 
overcoming difficulties have been shown ? What aid 
to progress has been secured through reading and 
study, through membership in an engineering society, 
through correspondence school or night school 
courses ? 

Obviously, a Board cannot rely on titles—they 
may be very deceptive. Jobs and positions and things 
done are significant only as to qualities essential to 
the professional engineer which result. 

Practical experience is thus defined in Handbook 
No. 36 of the New York State Board :— 


“Practical experience in professional engineering 
work to be considered to be of a grade and character 
satisfactory to the Board of Examiners shall be such 





as to require the intensive application of engineering 
principles in the practical solution of engineering 
problems. This work shall predicate a knowledge of 
engineering mathematics, physical and applied 
sciences, properties of materials, and the fundamental 
principles of engineering design. .It shall be broad in 
scope and of such nature as to develop and mature 
the applicant’s engineering knowledge and judgment.” 

In general, registrants who possess administrative 
ability are eligible for the higher ranks in their pro- 
fession, they have desirable qualities for making 
them “competent to practice professional engi- 
neering.” 

Administrative ability is therefore a desirable, 
though not an essential, quality ; it may be given 
consideration in estimating experience as qualifying 
for ‘‘ professional engineering ’’ practice. 

Professional engineering (as defined in the Model 
Law) includes “. . . evaluation, planning. . . in con- 
nection with any public or private utilities . . . works 
or projects, wherein the public welfare, or the safe- 
guarding of life, health, or property is concerned.” 
It seems reasonable, then, to expect more than 
mere physical competency. 

Economic justification and social utility are within 
the larger engineering perspective. Ability to take 
this larger view and to co-ordinate many engineering 
elements in a single project and to adjust it to the 
environment outside the technical elements, by 
looking beyond engineering efficiency to social utility 
and public welfare, is a quality of our outstanding 
engineers—a quality to be developed through the 
years. But, if added to normal knowledge and expe- 
rience a young man gives promise of a larger outlook 
on engineering and life, the Board enjoys a double 
assurance that it is making a wise selection. 


REGISTRATION—-A NEW DEVELOPMENT IN 
ENGINEERING 

Engineering registration in theory and practice is 
a pioneering effort. Ninety per cent. of the forty 
States having registration have not had it more than 
twenty years and 30 per cent. of them have had it 
less than four years. In some States the procedures 
in licensing are well developed; in others they are 
just beginning. The National Council seeks to inter- 
change information and unify objectives. 

Just as engineering schools and societies and engi- 
neering theory and practice progress, so must the 
goals and the procedures in engineering registration. 
The evaluation of experience cannot be effected 
through dogmatic definition; discretion must be 
exercised in each specific case. The applicant should 
realise that the true function of technical knowledge 
and qualifying experience is to produce competency 
to practise professional engineering. This may seem 
indefinite and intangible. It is. It cannot be 
measured by objective yardsticks ; there is a human 
quality involved in interpreting what is “ satisfactory 
to the Board.” 


— 
—. 


An Alarm Bell 


A NEW alarm bell operated by means of compressed 
air is now being made by “ Monitor” Patent Safety 
Devices, Ltd., King’s Road, Wallsend-on-Tyne. 
From the accompanying diagram it will be seen that 
the striking mechanism is mounted on a panel and 
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ARRANGEMENT OF ALARM BELL 


enclosed completely within the dome of the gong. 
This arrangement not only makes the alarm par- 
ticularly compact, but also ensures protection of the 
mechanism. 

The body of the striking mechanism contains a 
cylinder in which a piston is reciprocated by com- 
pressed air at pressures up to 100 lb. per square inch. 
At the end of the piston-rod is an extension which is 
bored out to carry a spring-loaded spindle, on the 
other end of which the stainless steel hammer head 
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is mounted. On the striking stroke the piston-rod 
and its extension is forced forwards until the latter 
comes into contact with a rubber buffer, through 
which the hammer head passes. When the extension 
is stopped by the buffer the hammer continues to 
move forward under its own inertia to strike the gong. 
At the instant of striking the gong, the hammer can 
still travel for about tin. This action results ina clear 
distinctive tone when striking, the blows being at 
the rate of several hundred a minute. 








A Mobile Fire Pump 


A NEW mobile fire pump now being made by 
Worthington Simpson, Ltd., of Newark-on-Trent, 
incorporates a number of interesting features. In 
this unit all the equipment is transported in a light 
pressed steel trailer carried on a pair of artillery type 
wheels, with ball-bearing hubs. It has a towing bar 
with an eye for attachment when towing behind a 





of a fire may be clearly seen in Fig. 2. The rear end 
of the pump unit is lifted and it is pulled backwards 
from the trailer platform on the wheels mounted on 
the forward part of its frame. It slides down from 
the platform on two sloping skids integral with the 
unit frame, and the arms of which form handles for 
carrying. The unit may then be easily carried to 
within pumping distance of the nearest water, 
irrespective of minor obstructions around which the 
complete trailer would be unable to proceed. 

The pumping units are made in two sizes, the 
smaller of which has a 2in. delivery valve with a 
2hin. coupling and a 3in. suction, whilst the larger 
has two 2}in. delivery valves with 2}in. couplings 
and 4in. suction. We are informed that, based on a 
10ft. suction lift, the smallest pump has outputs 
ranging from 175 gallons per minute at 60lb. per 
square inch to 125 gallons per minute at 120 lb. per 
square inch. The larger size pump is capable of 
outputs from 360 gallons per minute at 60Ib. per 
square inch to 200 gallons per minute at 120 lb. per 
square inch. The engines are supplied by the Ford 
Motor Company and are four-cylinder units develop- 

















MoBILE FIRE PUMP 


motor car and two folding arms are incorporated in 
the hauling gear for man handling purposes. Internal 
expanding brakes fitted to the wheels are rod operated 
and controlled by over-run or hand levers. Three 
adjustable supporting jacks are provided on its under- 
frame to hold the trailer level when it is not coupled 
to the hauling vehicle. 

A number of deep compartments round the two 
sides and front of the trailer body are designed to hold 
its ancillary equipment, which includes suction and 


delivery hose, a collecting and standpipe head, 
branch pipes, nozzles, tools, &c. The tool and 
accessory compartments have hinged metal lids, 
while those for hose are covered with ruberised 


canvas covers. 

As may be seen in the accompanying illustration, 
the engine and pump are mounted as one unit on a 
separate pressed steel, wheeled cradle, carried on the 
centre of the platform of the trailer. This unit is 
enclosed by a pressed steel housing, which permits 
easy access for adjustment or inspection. 

The pump is able to handle dirty water and incor- 
porates no bearings other than an outside thrust 
bearing carried on a steel housing which rigidly 
couples the pump to the engine. It has a single 
inlet shrouded type gunmetal impeller, mounted on 
a splined shaft having a renewable bronze sleeve. 
Renewable gunmetal rings are provided in the pump 
casing. 

An example of the procedure followed in the case 





ing 20 H.P. at 3000 r.p.m. for the smaller pump and 
30 H.P. at 3400 r.p.m. for the larger. 

A dashboard conveniently mounted on the pump- 
ing unit casing carries pump pressure and vacuum 
gauges, engine oil gauge, switch, and throttle. 








Rhodoid 


From May and Baker, Ltd., St. Paul’s Church- 
yard, London, E.C.4, we have received particulars 
and samples of a cellulose acetate plastic known as 
‘** Rhodoid.”” This material in the form of sheets, 
rods, tubes, thread, and yarn, or as a moulding powder, 
is already well known in a number of industries, but 
in a new form, known as fluorescent Rhodoid, new 
applications, scientific as well as practical, will doubt- 
lessly be found for it. 

The ordinary, non-fluorescent, quality passes 
through a number of processes during its manu- 
facture. The first, or mixing, process consists of 
making a dough of cellulose acetate, plasticisers, 
and solvents, the proportion of cellulose acetate used 
being in general from two-thirds to three-quarters of 
the final mass. During this stage any filling or 
colouring matter required is added. After mixing, 
the material is filtered, to remove insoluble impurities, 
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in presses exerting pressures up to 1300 lb. per square 
inch. Next, the material is rolled. The rollers 
employed have internal heating and cooling arrange- 
ments, and during the rolling process one of the rollers 
is kept at a higher temperature than the other, in 
order that the dough shall adhere to one and not 
both of the rollers. The rolling reduces the amount 
of solvent present in the dough to 10-20 per cent., 
and by suitable treatment with colouring and filling 
matter various effects, such as tortoiseshell, can be 
produced in the material at thisstage. Thereafter the 
rolled material is extruded into rods or tubes or 
pressed hydraulically into sheets. During this stage it 
is possible to build up innumerable patterns by welding 
portions of different coloured sheets, &c., together. 
After being cooled, the blocks taken from the press 
are sliced into sheets of various thicknesses. The 
material is finally seasoned and dried. If required, 
it may be embossed, polished, matted, lacquered, 
or given a backing of linen or be otherwise 
treated. 

The specific gravity of transparent or translucent 
Rhodoid ranges from 1-28 to 1-31, but if fillers are 
added it will be increased. It has a coefficient of 
linear expansion of 0-0001, and a specific heat of 
0-34. Its thermal conductivity is 55x 10~- in c.g.s. 
units, and its refractive index varies from 1-4890 
to 1-4940, according to the exact formula to which 
it is made. In a naked flame its temperature of com- 
bustion is 200 deg. Cent., a figure which seems to 
justify its being described in a popular manner as 
**non-inflammable celluloid.”” It is not, of course, 
strictly non-inflammable. In a test tube the material 
melts at 230 deg. Cent., and begins to char without 
the appearance of a flame, whereas celluloid explodes 
and bursts into flame at about 160 deg. Cent. The 
combustibility of Rhodoid is thus of the same order 
as wood or thick paper, and is such as to remove it 
outside the terms of the Celluloid Acts. Its tensile 
strength is 24-3} tons per square inch, and its super- 
ficial electrical resistance 4-5 x 10'° ohms per cm. 

The material is like all other cellulose acetate 
products, slightly hygroscopic, and as it absorbs 
moisture it increases slightly in volume. If a sheet 
of Rhodoid 4/,) mm. thick is soaked in water for two 
hours it will expand in length by from 1 to 1-3 per 
cent., depending upon the hygrometric content of the 
atmosphere in which it has previously been stored. 
It is not affected at normal temperature by pure or 
salt water, petroleum, petrol, vegetable oils, or 
glycerine, weak acids or alkalis, or highly diluted 
strong acids or alkalis. It is not, however, advisable 
to expose it for prolonged periods to hot glycerine, 
methylated spirit, ethyl alcohol, benzole, amyl 
acetate, or butyl acetate. It softens quickly in 
contact with its solvents, such as acetone, acetic 
acid, ethyl acetate, ethyl lactate, and benzyl] alcohol, 
and this fact is made use of in polishing and welding 
articles made from it. In its transparent form 
Rhodoid resists the action of light, and does not turn 
yellow like celluloid or like some of the transparent 
bakelites. It is, too, highly transparent to ultra-violet 
rays, although, if required, it can be produced in a 
modified form which allows only the visible spectrum 
to pass. 

The material is being used for many widely different 
purposes. In sheets, 1/;)9 mm. thick, with a specially 
prepared surface and a milky white semi-translucent 
body, it is being used as a substitute for tracing cloth. 
In the same thickness it is employed in the modified 
form. for sun blinds to reduce fading by the exclusion 
of ultra-violet rays. In thicker gauges it is used in 
the aircraft industry for windscreens, inspection 
panels, wheel spats, and other purposes. The motor 
industry uses it as a substitute for safety glass, and, 
in tubular form, for omnibus hand rail coverings. 
It is employed in watch making for cover glasses and 
in the optical industry for spectacle frames, magnifiers 
and, in the form of a green sheet welded to a white 
sheet, for eye shades. 

In the recently produced fluorescent form, it lends 
itself to a number of decorative uses. This variety 
of the material is made in four colours—rose, green, 
orange, and blue—but by welding thin sheets of two 
or more colours together other tints can be secured. 
The material is responsive to so-called black or 
invisible light—that is to say, it fluoresces in the 
presence of ultra-violet rays in the absence of rays 
of the visible spectrum. As seen in ordinary daylight 
the fluorescent varieties are lightly tinted, sufficiently 
so to be attractive, but not striking. The blue variety 
is actually without colour in ordinary daylight, and 
when held up to the light is almost as clear and 
transparent as a piece of clear glass. Under ultra- 
violet rays, however, even in what appears to the 
naked eye to be total darkness, the material lights 
up in brilliant colours, so much so that an article or 
picture composed of it can be photographed on a 
colour film in the entire absence of visible light. This 
fluorescent variety of Rhodoid is produced in the 
form of sheets and thread. Its employment for 
decorative purposes and for producing unusual stage 
effects, including possibly in the case of the blue 
variety, illusions as uncanny as the celebrated ghost 
of Professor Pepper, are suggestive applications. It 
ought, however, to have a number of practical and 
scientific applications as well. One to which, we 
believe, it has already been put is for the illumination 
of instrument panels and controls during air-raid 
‘* black-outs.”’ 
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Metal-Clad Oil 


Circuit Breakers 


( IL pump pressure circuit breakers with internal 
. isolation made by Whitehead Switchgear and 
Inventions, Ltd., of Treforest, Pontypridd, are 
claimed to present important advantages. The 
pressure to which the oil is subjected is predetermined 
and does not depend on the idiosyncrasies of the 
are or gas bubble, as in the case of oil blast or cross- 
jet breakers. The principle of operation embodies 
a definite positive action with an effective method 
of are extinction and insurance against restriking. 
Instead of drawing the are before the conditions 
and characteristics for its control and extinction 
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FiG. 1—INTERNAL ISOLATION UNIT 


develop, the breaker is designed to establish the con- 
ditions for controlling the are and gas bubble before 
they occur. On the closing movement two spring- 
loaded pumps are charged, whilst on opening the 
breaker the oil tank is placed under a predetermined 
pressure and the oil is forced both before and during 
the opening movement through the upper contact 
without the possibility of cavitation. Internal isolation 
permits of safe accessibility without moving the 
switch proper. 

Bus-bar selection is obtained by an oil-immersed 





“on” or * off”? load change-over isolator controlled 





FiG. 4—FIFTEEN UNIT 11-KV. SWITCHBOARD 


from the front of the gear and mounted in the upper 
chamber beneath the two sets of bus-bars, where 
it is readily accessible. An earthing device can also 
be provided on each unit as a component part of the 
gear. This device is mounted in the upper chamber 
and arranged to enable cable testing and earthing 
to be carried out without having to remove the 
circuit breaker itself, or to provide auxiliary plugs, &c. 

The general arrangements of breakers with single 
bus-bar internal isolation and with E.H.T. vertical 
isolation are shown in Figs. 1 and 2, respectively. 
There are two sets of contacts; current-carrying 
contacts A and arcing tips B. In the high 
and low-tension breakers the current-carrying contacts 
are Whitehead patented laminated circular contacts, 





Pump Pressure 


as shown in Fig. 3. In high-tension circuit breakers 
the arcing contacts B are independent fingers, 
arranged for easy accessibility and removal, mounted 
parallel with the main contacts and arranged to 
part after the main contacts. In low-tension circuit 
breakers candle-type renewable arcing tips are 
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FIG. 2—VERTICAL ISOLATION UNIT 


mounted above the main contacts to ensure that the 
main contacts are broken before the arcing tips part. 
The Whitehead laminated current carrying 
contacts (Fig. 3) consist of pairs of shaped 
copper and phosphor-bronze leaves alternately 
The phosphor- 


disposed to give a circular section. 





leaves are shorter than the copper 


bronze 





Tye Loaoqer st 


leaves and give spring pressure at the tail and 
toe of the copper leaves. This arrangement 
gives an effective contact area equal to the full 
number of independent lines provided by the contact 
edges of the copper strips. In practice a standard 
300-ampere laminz has been heat tested for 1000 hours 
with a maximum temperature rise of 32 deg. Fah., 
and has been in service for upwards of five years 
without trouble of any kind. 

An insulating shroud C divides the breaker into 
upper and lower compartments, and the point of 
division in the high-tension breaker is such that the 
main contacts are sealed so that the oil in the lower 
compartment can only flow to the upper compart- 





ment through ports at D in which the arcing 





tips move. In low-tension breakers the main 
contact is in the form of a metal explosion 
pot sealed to the shroud so that oil from the lower 
compartment flows through the main contacts and 
then through the arcing tips in order to reach the 
upper compartment. In each case the direction of 
the oil flow gives a cross-jet effect. 

On closing the breaker the oil pumps E. draw 
oil from below the shroud barrier when the head of 
oil above the barrier makes up in the bottom chamber 
the amount of oil drawn into the pumps. When the 
breaker trips, the pumps, which are independent 
of the cross bar, exert a pressure on the oil below the 
barrier. Hence the oil tends to flow from the bottom 
compartment to the top, and as the cross bar 
moves outwards the only oil escape is through the 
actual arcing ports themselves. The oil is actually 
flowing under pressure at the time the arc is struck, 

















Fic. 3—LAMINATED CONTACT 


and test curves show that the growth of the are and 
the energy of the gas bubble are reduced to a controlled 
state for any broken kVA from 10 per cent. up to 
full rated capacity. Inspection of the breaker contacts 
shows that no copper “pips” are formed, and the 
breaker can be put back into service with the least 
possible attention. The breaker is a standard 
design made in a range of sizes for fitting into drop- 
down or Whitehead patented internal isolation 
E.H.T. units and in standard L.T. ranges. 

The illustration, Fig. 4, shows a fifteen-unit, 
11-kV, 150-mVA, 300-ampere switchboard, with 
duplicate bus-bars, and the Whitehead change-over, 
on-load principle. Tee-off and main feeders are 
solenoid operated, and isolation is by means of the 
Whitehead internal principle. In Fig. 5 is shown a 
four-unit distribution switch panel with interlocked 
oil-immersed Whitehead tee-off isolator in the course 
of construction. The rating is 400 amperes, 250 mVA. 





Fic. 5—FOUR UNIT DISTRIBUTION SWITCH PANEL 


Here, again, the Whitehead internal isolation 


principle is employed. 








Tue Late Dr. H. F. HawortH.—We regret to have to 
record the death, at the age of fifty-six, of Dr. Harold F. 
Haworth, Ph.D., M.Sc., outside technical representative 
of Leyland Motors, Ltd. He died at Manchester on June 
18th, following an operation. Dr. Haworth joined 
Leyland Motors, Ltd., in 1920 as resident principal of 
Wellington House, the company’s hostel for engineer 
apprentices. From 1929 to 1933 he held the position of 
chief engineer. At the time of his death he was, in addition 
to other work, supervising the design and sales of both 
trolleybuses and railcars. 
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Extensions at the Brighton Power 
Station 


On Monday, June 19th, extensions carried out at 
the Brighton Corporation’s power station at a 
cost of £407,000 were officially opened by the Mayor 
of Brighton, Councillor J. Talbot Nanson. The second 
37,500-kW Brush-Ljungstrém turbo-generator set, 
which forms part of these extensions, was described 
in our issue of May 19th, and calls for no further com- 
ment beyond the fact that up to June 10th it had 
generated 102,377,000 units. For-this new generating 
set G. and J. Weir, Ltd., supplied the air ejectors 
and feed heaters. 

The new boiler plant consists of two Babcock and 
Wilcox high-head sectional boilers, with seamless 
forged drums. Each unit is designed for a normal 
evaporation of 175,000 lb. of steam per hour, and a 
continuous maximum rating of 215,000 lb. per hour, 
with a steam pressure at the superheater outlet of 
675 lb. per square inch. The final steam tempera- 
ture at normal evaporation is 875 deg. Fah., rising 
to 900 deg. Fah. at maximum rating. A water-tube 
baffle is arranged to separate the path of the gases 
from the superheater zone and convection bank. 
The latter is arranged for an inlet temperature of 
330 deg. Fah., the water being fed through Copes 
tension type feed-water regulators with hand adjust- 
able flow area. After leaving the boiler, the gases 
pass through two Howden-Ljungstrém regenerative 
air heaters which raise the air for combustion to 
approximately 550 deg. Fah., thereby reducing the 
temperature of the exit flue gases to approximately 
240 deg. Fah. at normal load. On leaving the air 
heaters the flue gases pass through an electro-static 
precipitator and thence to the chimney, vid Howden 
turbovane fans. 

The pipework for both the steam and-feed water 
was supplied by Stewarts and Lloyds, Ltd., the steam 
and feed valves by Durance and Co., Ltd., the lagging 
for the steam and feed pipes, the steam receivers, and 
valves by Dicks Asbestos Company, Ltd., and the 
feed pumps, which are driven by 8000-volt induction 
motors, by Mather and Platt, Ltd. Make-up water 
is obtained from a P. & B. triple-effect evaporator, 
supplied by Aitons and Co., Ltd. The circulating 
water system has been rearranged so that sections 
can be isolated for individual machines, or, alterna- 
tively, be operated on the bus principle. The cast 
iron piping for this purpose, together with copper 
expansion pipes, were supplied by Aitons and Co., 
Ltd., and the valves by J. Blakeborough and Sons, 
Ltd. The forced and induced draught fans were 
supplied by James Howden and Co., Ltd. Controls 
for each boiler are accommodated on a totally enclosed 
cubicle desk type instrument panel. 

For the direct firing of each boiler unit, B. & W. coal 
pulverising equipment has been installed. Raw coal 
falls by gravity from the overhead bunkers to the 
mills and duplex valves are fitted at the mouth of 
each bunker. After passing through Avery weighing 
machines, the coal proceeds by way of chutes to 
the raw coal feeders incorporated in the pulverisers. 
Primary air drawn from the secondary air duct is 
tempered according to the moisture in the fuel, and 
is then delivered through an annular ring round the 
lower rotary ring of the pulverisers. This primary 
air lifts the crushed and pulverised coal discharged 
from the race into the upper part of the top section 
of the mill, where it is classified, the fine coal passing 
to the burners with air, and the coarse coal falling 
back into the centre of the mill for further pulverisa- 
tion. A 90 H.P. Lancashire motor drives the primary 
air fan directly and also each mill through a Texrope 
drive. An interesting feature of the mill is the Bailey 
feeder control, which ensures that the output of 
pulverised coal is governed solely by the quantity of 
the air delivered to the pulveriser. This control 
maintains the correct relationship of coal to primary 
air over the entire operating range of the mill. 

Each boiler is equipped with four B. & W. 
pulverised fuel burners, connected in pairs to the 
two mills alternatively, so that when only one 
mill is working a normal flame distribution is obtained 
across the furnace. The burners are situated in the 
vertical front Bailey water-cooled wall, and discharge 
horizontally, each burner being capable of dealing 
with half the maximum output of each mill. Oil 
lighting-up equipment for the furnaces consists of 
two compressed air atomising burners per boiler. 
Two motor-driven air compressors keep the air 
reservoirs charged. The oil fuel is delivered under 
pressure by rotary fuel pumps, so that lighting or 
re-lighting may be established at a moment’s notice. 

Each boiler is equipped with a Sturtevant tubular 
electro-static precipitator, in which the gases pass 
vertically upwards through the nests of tubes and are 
cleaned under the influence of the high potential dis- 
charge from electrodes in the centre of each tube. 
Two equipments for supplying the high-tension current 
are provided, each of which normally supplies its 
own precipitator, but they are connected so that 
either equipment can supply two precipitators 
working together. The rectifier gives full wave 
rectification, and although the maximum voltage 
obtainable is 60 kV, it is seldom if ever necessary to 
work at this high pressure. For practically com- 
plete precipitation of the particles in most gases, a 
voltage of 45-55 kV is all that is required. The 





Howden induced draught fans are situated between 
the electro-static precipitators and the 254ft. chimney. 
These fans embody scroll dust collectors, with 
secondary Vortex cells, capable of extracting a very 
high proportion of the dust and grit from the flue 
gases before they enter the fan ‘impeller, this pro- 
vision having been made to guard against atmospheric 
contamination in the event of the electro-static pre- 
cipitators being out of commission. 








The Compounding of Alloys* 


FROM THE ASSOCIATION TECHNIQUE DE FONDERIE 
DE BELGIQUE 


Tue International Committee of Foundrymen’s 
Associations has been well inspired by adopting the 
French proposal requesting that the rules governing 
the preparation of alloys should be examined or 
simply emphasised at the London Congress. Not that 
the authors have been influenced by the assertion 
read a short time ago that “ for melting and making 
up alloys, it is considered that a labourer, even super- 
ficially trained, suffices for carrying out this often 
very delicate work.” This was perhaps true twenty 
years ago, but it is no longer so. The really remark- 
able results obtained in the foundry industry indicate 
a technical and scientific control which can be exer- 
cised only by an efficient technician. 

The literature is abundant and opinions are often 
in agreement. The authors do not know whether 
foundrymen—or more exactly foundry executives— 
have attained a level permitting them to perceive, 
appreciate, and control all the factors involved. The 
object of this Report is rot to widen their horizon, 
but to compare the general problems engaging the 
attention of foundrymen, and to point out that they 
are on the same plane, regardless of the metal of the 
alloy to be melted or prepared. 

The foundryman must know the characteristics of 
the alloy which is to be made: those specified by 
the customer, by the user of the casting, and those 
demanded by the foundry for producing a sound cast- 
ing. In chronological order, he will, in the first place, 
have to devote his attention to the raw materials to be 
supplied with regard to their nature and quality. 
The latter should be observed both in new material 
and in scrap. The impurities of metals employed in 
the production of alloys are capable of exerting a 
considerable influence on their properties, the latter 
varying with the quantity and nature of the impurities 
(Broniewski). This is true of all ferrous and non- 
ferrous metals. A few tenths per cent. of oxygen 
appreciably diminish the capacity of deformation of 
copper. They considerably reduce all the properties 
of steel (tensile strength, elastic limit, elongation, 
notched bar impact strength). Foundrymen pro- 
ducing cast iron are well aware of the phenomenon 
of heredity. 

Some metallurgical operations have a sufficient 
refining effect to permit the use of more or less 
impure charges. It is to be expected that the slags 
utilised in making steel, cast iron, and other metals 
will be studied more and more, and that their scientifi- 
cally rational application will result in remarkable 
purification by chemical equilibrium, because taking 
an example experienced in the metallurgy of iron and 
steel and quoted by Professor Portevin, it is the art 
of the metallurgist to be able to produce something 
very good from something mediocre. This is fortunate, 
because, generally speaking, the foundryman is 
obliged to use scrap, which during melting or use has 
retained or absorbed harmful elements, often of the 
same nature as those found in raw materials. 


Rusty Scrap In MALLEABLE PRACTICE 


Foundrymen who make malleable castings are 
cautious of this. They dislike “old” scrap which 
is always more or less rusty, and they recommend 
that scrap should be stocked in a dry place under 
cover. They advise against the use of puddled iron, 
and it can be added that they ought, as far as possible, 
to classify their steel scrap according to whether it 
be basic Bessemer, acid open-hearth or electric, 
characterised by a different order of compounding 
and taking the origin of the scrap into account. In 
the old-fashioned Herstal crucible method of pro- 
ducing malleable castings, the latter were cleaned 
outside the moulding shop, and in damp weather the 
runners had a tendency to oxidise, but the old foundry- 
man, the “shop” foreman, who had the entire 
responsibility of casting and melting, would never 
use them without having first removed the layer of 
oxide by passing them “through a tumbling barrel. 
This took place as long ago as fifty years. In one 
Belgian shop there can be seen the influence exerted 
by the more or less accentuated alteration of castings 
in service on the qualities of the castings produced 
by remelting the old castings. Ingot moulds for steel 
perish after a more or less considerable number of 
castings. They deteriorate chiefly in the lower two- 
thirds, the upper third near the head remaining almost 
intact. The cupola charges consist of 50 per cent. 
scrap, 35 per cent. new hematite pig, and 15 per cent. 
special iron, the function of which is primarily to 
deoxidise the molten metal by the action of an 
element such as titanium, and secondly, to prevent 





* 1939 International Foundry Congress, organised by the 
Institute of British Foundrymen. 





the excessive graphitisation, by deoxidising, through 
the action of a second element, chromium or vana- 
dium. The resultant of these two actions is plain, 
but it is affected by the quality of the scrap. If the 
latter be composed of runners or used ingot moulds 
which have been only slightly altered, that is, only 
slightly oxidised by their service in the steé]l plant, 
this resultant is extremely and very favourably 
effective. If the scrap consists solely of pieces of 
heavily ‘“‘ worn” ingot moulds, it has a very pro- 
nounced effect in causing a reduction of possibly up 
to about 20 per cent. in the life of the new ingot mould 
produced therefrom. 


Hieu-SutpHur Scrap 


Another example, also culled from ferrous practice, 
shows the danger of certain kinds of scrap. In the 
demolition of a battery of coke ovens the very 
abundant rust on the steel pieces absorbed 5 per cent. 
of its weight of sulphur, sufficient to upset the opera- 
tion of an open-hearth furnace. This scrap should 
have been wire-brushed. 

This influence of scrap, the contamination of which 
is known, should be considered by the producers of 
raw materials, some of whom still deny the influence 
of elements incapable of estimation in ordinary 
practice and in all probability constituting the reason 
for the heredity, of which iron founders are no longer 
ignorant. One may cite Belgian experience with the 
open-hearth furnace, where, despite long-continued 
refining and corrective additions, the influence of the 
pig charged—basic pig or refined iron—the average 
manganese content of the charge being respected, 
may be clearly shown by a test for the rapidity of 
attack by acids. 


Non-Ferrovs Scrap 


Cleanliness of scrap is not to be judged solely from 
the point of view of rust. In the aluminium foundry, 
for instance, scrap containing greasy products should 
not be introduced into the bath without prior burning 
off. The influence of oxidised materials may also be 
recalled because hydrates of aluminium in the mass 
and in full contact with the molten aluminium liberate 
water, which, in its turn, reacts as indicated later 
on. The observation on the influence of greasy 
materials is applicable to any alloy. 

Even though the foundryman always endeavours 
to start with a choice of raw materials to be charged, 
he will sometimes, often in most cases, find himseif 
under the necessity of employing materials imposed 
by local conditions. The least which he ought to 
endeavour to know is the result of any alteration in 
nature and quantity. 


ADVANTAGES OF INGOTTING ScRAP 


The uncertainty of the composition of scrap should 
also be cited, especially but not always the “‘ bought ” 
variety. It is germane to recall the advantage of 
running down the scrap into ingots to give an average 
composition, and to emphasise the necessity of con- 
ducting this operation according to all the rules of the 
art, just as if it was a matter of making castings, 
since badly conducted melting may add appreciably to 
the deterioration in quality of the remelted ingots 
and dangerously accentuate their shortcomings. 

The choice of raw materials may be suggested from 
other considerations: the raw materials may have 
very different densities or very different melting 
points. In the first case, double melting may be 
necessary or the type of furnace should be chosen so 
as to correct the tendency to separation by density, 
such as the high-frequency electric furnace, where the 
natural mixing is very vigorous. In the second case, 
the complete ingotting or alloying to give an inter- 
mediate composition may be considered. Cast iron, 
like the non-ferrous metals, provides examples of 
running down scrap into ingots or pigs. 


INFLUENCE OF ATMOSPHERIC HuMIDITY 


In every case the metal to be melted will be 
brought under the influence of air while at a high 
temperature. The air comes from the atmosphere, 
which is essentially variable. In a report published 
on the occasion of a presentation to Professor Pisek, 
one of the authors laid stress on the variations occur- 
ring during the operation of the open-hearth furnace, 
in particular, in relationship to the humidity of the 
air and that of the gas. Moisture appears to have a 
much more considerable influence than an excess of 
air for the same quantity of oxygen. The influence of 
the seasons, that of night relatively to day, in a word, 
every variation of temperature, makes itself felt. 
Table I gives figures illustrating this. 

At 35 deg. Cent., therefore, the air may bring into 
contact with the iron a weight of oxygen, derived from 
water, equal to 5 per cent. of the weight of the iron 
melted. In winter, at —5 deg. Cent., the danger is 
only one-fifteenth of that which is incurred at the 
highest temperatures (35 deg. Cent.). 

It should be noted that the figures given in Table I 
are maxima, and that in order to attain them there 
should be the necessary temperature and also a source 
of water for producing saturation. Executives are 
not often in control of the latter, which leads to the 
statement that in the industrial world there are 
privileged persons whose plants are situated in a dry 
climate. There are cases where this notion may be 
applied, and one which has been tried was that of the 
passage of hot air through a valve having a wide water 
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seal, resulting 
very definite effect on the oxidation of the bath. 

The fuel should be dry when it comes into contact 
with the metal at a temperature below the melting 
point. Metal at red heat is affected by oxidation. 
This remark does not apply to cupola coke, the 
moisture of which is expelled in the upper zones. 
Artificial fuels in particular are concerned because 
they are made from more or less moist coal. If, for 
instance, producer gas is employed hot, it contains 


TaBLe I.—Influence of Atmospheric Humidity on Cupola Conduct 








Per cent. of oxygen 
Wt. of water in relative to the wt. 
in es per of iron melted in the 
Temp., cubic metres Corre- cupola on the 
deg. C. (saturation sponding | assumption of 10 
at 100 oxygen. per cent. coke and 
per cent.). 12 cubic metres of air 
per kilo. of coke. 
—5 3-23 2-87 0-3444 
; 0 4-9 4-35 0-522 
5 6-99 6-21 0-7452 
10 9-8 8-71 1-0452 
15 13-70 12-17 1-4604 
20 18-60 16-53 1-9836 
25 25-80 22-93 2-7516 
30 35-00 31-11 3-7332 
35 47-00 41-77 5-0124 














all the moisture of the coal. Experience has shown 
that, on changing from a coal having 6 to 7 per cent. 
moisture content to one having 9 to 10 per cent., there 
was a marked change in the behaviour of the bath of 
an open-hearth furnace. The authors greatly appre- 
ciate those metallurgists who, in abandoning the 
perhaps illusory advantage of the conservation of the 
sensible heat of the gas leaving the producer, cool the 
gas, thus condensing the maximum amount of the 
water vapour which it contains. 

It is worth emphasising that the water vapour of 
the fuel has a different effect from that of the water 
formed by combustion. As the authors have always 
been led to make these observations in the case of the 
open-hearth furnace, the reason for this distinction 
may reside in the fact that the current of gas is pro- 
jected violently against the bath, and the contact of 
the water vapour of the gas is more intense than that 
of the vapour formed during combustion and dis- 
seminated in the mass of burnt gas, the contact of 
which with the bath is relatively very slight. 

Schuz and Stotz, in their work ‘“‘ Malleable Iron,” 
indicate that the reaction Fe+H,0=FeO-+H, takes 
place in contact with the molten iron. This view 
confirms those now postulated for a different alloy 
from steel, and may invalidate the conclusions made 
in a recent article in The Foundry, stating that 
moisture has no effect on the working of the cupola. 
It is true that the author of the article cited merely 
draws up a thermal balance sheet and does not deal 
with the influence of oxidation. 


IMPURITIES ABSORBED DURING MELTING 


Combustion actually takes place in the vicinity of 
the metal and produces near the latter either solid, 
liquid or gaseous entities capable of being absorbed— 
the carbon and sulphur of the coke, hydrogen, carbon 
monoxide, carbon dioxide, nitrogen, and hydro- 
carbons. It cannot be said that any metal is pro- 
tected from such absorption. Good examples are 
afforded by steel, cast iron, copper, and its alloys and 
aluminium. In this connection, it may be mentioned 
that prior work conducted under the direction of 
Mr. Moressée, President of the Belgian Foundry- 
men’s Association, has provided information concern- 
ing the occluded gases of different types of steel and 
that this work is being continued on cast iron. The 
results will be published shortly. 

As a matter of general interest the following may 
be cited from some literature on aluminium :— 


“Gases may be classified in decreasing order of 
solubility in aluminium as follows :—Hydrogen, 
town’s gas, methane, carbon dioxide, oxygen, carbon 
monoxide, nitrogen. At melting temperatures (700 to 
800 deg. Cent.) the first three of these gases, and 
hydrogen in particular, are to be feared the most. 
Radiographic tests have shown that water vapour 
formed in a damp mould in contact with the molten 
metal reacts on the latter and gives up hydrogen to 
it, this being effected with considerable facility due 
to the fact that the vapour is momentarily under 
pressure. It is reported that aluminium has been 
caused to absorb 200 per cent. of its volume in 
hydrogen by passing water or hydrogen through it.” 

In this reference there is again apparent the 
influence of water which is similar in the case of 
aluminium to that mentioned by Schuz for malleable 
iron. The reaction involved is :— 

Al, + 3H,0=Al1,0;+ 3H. 

The dissolved gases are generally contained in the 
fuel or are the products of incomplete reaction. Their 
contact with the metal should be reduced to a 
minimum, whence the advantage of rapid melting, 
and as their solution is a function of the temperature, 
the latter should likewise be limited. 

Rapid melting may be effected by a multiple and 
judicious distribution of the fuel and air in order to 
increase the surface of contact, or by employing fluids 
under high pressure in the form of thin streams or 
by preheating one of the fluids, or again by selecting 
a fuel having the maximum speed of flame. The 





in @ saturation with water having a | following figures for the speed of flame are taken from 


Le Chatelier’s ‘‘ Legons sur le carbone, la combustion, 
les lois chimiques ”? :— 


CO+40, 6ft. per sec. 


H,+40, 66ft. per sec. ... ... eee 
C,H,+3 0, 660ft. per sec. ...  ... PEP Rs 
CH, sss aes eee 1 2ft. to 15ft. per sec. 


A well-known furnace designer has kindly supplied 
the following additional figures :— 


Speed of flame, 

feet per second. 
Blast-furnace gas ... ... 18 to 33 
Producer gas ... 27 to 50 
Water gas... 53 to 73 
Town’s gas 37 to 53 
Natural gas 27 to 40 


The variations in the speed of flame of this latter 
list of figures is explained by the fact that the indi- 
vidual gases vary widely in composition. These 
variations ought to be taken into consideration as 
is shown by the following example :— 


Coke oven gas has been investigated and it has been 
concluded that a content of 47 to 48 per cent. of 
hydrogen can in no way be compared advantageously 
from the point of view of the operation of an open- 
hearth furnace and the quality of steel with a content 
of 55 per cent. of hydrogen. It has been pointed out 
on a previous occasion that, with this latter per- 
centage of hydrogen, operators have obtained carbon 
steels which were very particularly resistant to shock 
and which possessed the feature of coming within the 
fine grain category of the A.S.T.M. classification. 

The melter ought therefore to take note of the 
atmosphere of his furnaces and endeavour to become 
better acquainted with the influence of each of its 
elements. It should be pointed out that the pro- 
tection afforded by the crucible is by no means 
complete, because the latter is more or less porous, 
and intensified melting brought about by forcing the 
combustion through an increase in the volume of air 
and in the pressure between the crucible and furnace 
may Cause air or furnace gases to pass through the wall 
of the crucible, resulting in contamination of the 
metal. 


OccLUDED GASES 


The metal will thus become contaminated whilst 
melting. It will oxidise by virtue of the general law 
governing the solution of an oxide in its metal, and 
it will absorb gases in various proportions. These 
gases will remain partly dissolved or occluded in the 
casting or ingot after it has cooled. Are these oxides 
and gases dangerous ? 

At the commencement of this paper the authors 
recalled the harmful influence of oxygen on the 
mechanical properties of steel and copper. The 
influence of nitrogen is also well known. In steel it 
exists either in the free state in the blow-holes or 
occluded in the metal, or in the state of nitrides. 
Tchischewski’s investigations show the influence of 
increasing nitrogen content, which in varying from 
0 to 0-15 per cent. increases the tensile strength from 
28 to 50 tons per square inch and reduces the elonga- 
tion from 37—38 to 3-4 per cent. In malleable iron, on 
the contrary, according to Wiist, nitrogen has no 
effect at all. 

Dissolved hydrogen is retained in steel after cooling 
and seriously affects the capacity for deformation. 
It is liberated by prolonged heating at a low tempera- 
ture. Schuz states that ‘“ hydrogen is very easily 
absorbed by molten iron, but it is also easily liberated. 
It does not appear to have any influence on the 
properties of the finished castings.” It must be 
pointed out, however, that in the periods of heating 
and cooling during the annealing operation the cast- 
ings are in the necessary conditions for the removal of 
gas from the steel, and the eventual elimination of 
hydrogen will be complete. 


Gas CONTENT OF GREY IRON 


According to Perry, grey iron when heated for 
165 hours—the abstract of the article in the authors’ 
possession does not state the temperature—gives off 
205 times its volume of hydrogen and 135 times its 
volume of carbon monoxide. They do not know of 
any papers giving the figures for the mechanical 
properties of this alloy before and after the removal 
of gas. 

In an endeavour to summarise the subject, how- 
ever, the following facts may be correlated as follows : 

(1) Specimens of rolled steel improve in course of 
time at the ordinary temperature. They tend 
towards the figures for elongation and reduction in 
area given by a degasification process. 

(2) Degasification at 100 deg. Cent. 
twenty-four hours’ heating. 

(3) Degasification at 500 deg. Cent. only requires 
a few hours (four to five). 

Is not the first improvement caused by degasifica- 
tion, which is slow because it takes place at the 
ordinary temperature ? 

On the other hand, the ageing of iron castings 
improves their value. Is there not a parallel between 
the two actions, and while knowing that one may be 
running contrary to accepted opinions—perhaps 
personal ones—may one not ask what part is played 
by degasification in the treatment at 600 deg. Cent. 
carried out for removing internal stress ? 

Eilender and Oertil in Stahl und Eisen for April 


requires 





26th, 1934, state that occluded hydrogen produces 
high external tensions. 


INFLUENCE OF MELTING TEMPERATURE 


A high melting temperature promotes reactions 
and the absorption of various gases. Schuz, with 
reference to the air furnace in malleable ironfoundry 
practice, states that unnecessary superheating 
increases the melting losses and renders the iron too 
viscous on account of the carbon content. At the 
same time, the gas and oxide content of the metal 
increases and there is a risk of producing “‘ blown ” 
castings. In the case of the rotary furnace the author 
states that if the operation is protracted the carbon 
burns very rapidly having regard to the high tem- 
perature. Much silicon passes into the slag, the bath 
becomes charged with oxides and gas, and the iron 
acquires a poor flowing power. 

In the aluminium foundry it is advisable to limit 
the temperature as much as possible, and in steel 
melting the opinion of the advantage of a light ladle 
skull, indicating a temperature that is not too high, 
appears to be accepted. 

The very praiseworthy British Exchange paper 
presented by H. H. Shepherd at Paris states that for 
obtaining good results when employing steel in charges 
for malleable iron, the melting conditions should be 
well controlled to produce a superheated metal with- 
out excessive oxidation. This leads to the belief that 
Mr. Shepherd agrees as to an increase of oxidation 
with increasing temperature. In the section dealing 
with the effects of superheating, however, he states 
that in general the solubility of gases diminishes when 
the temperature “ rises.’’ It would be interesting to 
have this point settled during the course of the 
London Congress. 

The effects of superheating acting on the refine- 
ment of the structure have been investigated by the 
various authors cited by Shepherd. This super- 
heating, however, is carried out beneath a slag in 
rotary and electric furnaces which, as stated by this 
author, afford protection from oxidation much more 
easily than does the cupola. The foregoing emphasises 
sufficiently the fact that the foundryman should have 
a clear opinion of the melting temperature, which he 
must not confuse with the pouring temperature, since 
there may be a certain difference between the two. 


PovurtInG TEMPERATURES 


This is the opinion recapitulated by Lee in The 
Foundry for December, 1938 :—‘‘ Pouring tempera- 
tures are being studied and some shops have arrived 
at what they consider the proper temperature for 
special jobs. There should be every reason to con- 
sider this faetor, as it is quite important in other 
fields, such as casting and rolling of steel, brass, and 
other non-ferrous alloys.” 

The problem may become complicated on account 
of the fortunate influence of a high temperature in 
giving rise to occurrences of a different nature from 
that referred to in the foregoing. There is no need to 
point out to grey ironfounders the influence of super- 
heating in refining the graphite. Among others, 
British metallurgists have contributed largely and 
very effectively to the study of this question, which 
cannot be developed in the scope of this rapid sum- 
mary. It would be impossible to give anything like a 
concise idea in a few lines. 


FINISHING ADDITIONS 


Reference has been made to the more or less con- 
siderable degree of purity of the materials employed 
and also the different causes of contamination and 
transformation, which are rarely favourable and are 
unfavourable in most cases, during melting. At the 
end of the operation the foundryman is still able to 
effect the protection and cleaning of the molten bath. 
He can consider the final purifying additions usually 
made in the case of steel and non-ferrous metals. He 
can make use of the influence of appropriate slags 
which have long been employed in the case of steel, 
which are in the course of development in the case 
of cast iron and are employed in the form of flux in 
the case of non-ferrous metals. Here, again, the 
authors can only touch lightly upon and emphasise 
the essentially scientific character of this last aspect 
of the problem confronting the foun ° 

This modest contribution to the correlation of the 
ideas of the foundryman can best be concluded by 
the wish that efforts will be continued on the lines 
indicated in Warsaw, and that the science of the 
foundryman in general will be established on a 
common basis, regardless of the metal or alloy under 
consideration. The authors believe that the prin- 
ciples are the same and that it is to the great advan- 
tage of everyone, in his own particular case, making 
mistakes through ignorance and only applying a part 
of such principles, to become acquainted with the 
results attained and the efforts made in branches of 
metallurgy other than his own. 








Ramway OssEervATION Cars.—Specially constructed 
railway observation cars with large side and end windows, 
giving ngers an excellent view of the scenery, are 
again being attached to the rear of certain London, Mid- 
land and Scottish Railway trains in North Wales this 
summer. The cars, which are 57ft. long and seat seventy- 
two people, each carry an official conductor to point out 
the beauty spots and places of interest en route. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
Iron and Steel Exports 


_ The exports of iron and steel and manufactures 
thereof in May, according to the Board of Trade Returns, 
rose to 168,513 tons, valued at £3,396,336, compared with 





146,056 tons, valued at £2,955,662 in April. The following, 
are ‘details of the principal exports :— 
1938. 1939. 1939. 
Total. April. May. 
Tons. Tons. Tons. 
Pig iron: Total . 3 94,012 5,792 11,536 
ie and foundry .. 44,375 4,200 ... 7,127 
Acid Se 25,690 ... 1,586 ... 4,009 
Basic.. 23,947 ... 6 400 
Ferro-alloys GT 489 255 
Sheet bars, bright ‘steel bars, 
and wire rods .. 22,162 879 ... 1,264 
Bars and rods, other kinds... 102,074 5,917... 6,842 
Angles, shapes, and sections 67,319 6,835 ... 5,745 
Girders, beams, joists, &e. ... 33,525 S170 .... 1,048 
Hoop and strip 37,408 2,268 ... 4,198 
Plates and sheets, tin. and 
over: Total ; 131,052... 13,765 12,321 
South Africa (foe 264 546 
British India 16,926... 828 1,127 
Australia . 7,551 120 122 
Canada... 1,966 446 240 
Other British countries . 30,085 1,319 1,499 
Denmark . ne 38,611 3,656 3,611 
Holland ... . 10,633 3,976 2,301 
Plates and sheets under r gin: 
| eee 63,516 7,288 5,513 
British India ... 4,550 222 259 
Australia ... 16,398 33 307 
Canada > 5,097 2,105 267 
Mexico... 1,880 2 _ 
Argentine Republic... 13,113 . 1,949 1,136 
Galvanised sheets ‘ 147,332 13,581 14,739 
Tinned plates... . 319,403 26,523 31,977 
Tubes, pipes, and fittings : 
Cast 
Up to 6in. diameter 48,985 2,968 5,559 
Over 6in. diameter 42,946 2,636 3,958 
Wrought ... 220,011 18,943 18,531 
Railway material : 
Steel rails, new 105,999 3,838 8,081 
Sleepers, fish- ‘plates, and 
sole-plates 25,618 241 1,581 
Total all iron and steel . 1,917,639 ... 146,056... 168,513 


Iron and Steel Imports 


The following figures, taken from the Board of 
Trade Returns for May, show that imports of iron and 
ste-] and manufactures thereof increased to 142,612 tons 
from 91,634 tons in the previous month, and the value to 
£1,420,218 from £989,288. Only the figures for the most 
important countries are given :— 





1938. 1939. 1939. 

Total. April. May. 

Tons. Tons. Tons. 
wnt Total ... 395,151 25,057 35,772 

ritish India ... 155,653 17,984 27,489 
Foreign countries 231,365 7,073 7,176 

Ferro-alloys a: 47,606 6,033 9,974 
Blooms, billets, and slabs : 

Total 314,989 15,400 28,785 
British countries 59,462 — 10,036 
Sweden ea 1,104 62 47 
Germany .. 7,569 - — 
Belgium 95,417 2,116 6,329 
France ve ..- 101,188 6,104 9,317 
Other foreign countries cee 70,249 7,118 3,056 

Sheet bars ‘ 33,606 4,059 17,146 

Wire rods... “a 60,021 3,249 4,713 

Other bars and rods pore 102,919 8,040 13,312 

— shapes, and sections 44,958 3,489 4,827 
Girders, beams, some: &e. 

Total ; 60,134 4,033 6,129 
Belgium 5,493 - 798 1,616 
France... is 38,191 1,895 2,112 
Other foreign countries aa 14,534 1,340 1,451 

Plates and sheets (not 
coated) ... rs 68,009 4,402 4,599 
Wrought tubes 22,880 2,623 2,499 
Railway material . 20,458 2,414 1,089 
Bolts, nuts, and metal screws 7,109 413 487 
Total from countries : 
British India ... 155,664 17,984 27,489 
Canada 117,051 2,761 15,883 
Germany ... 94,685 5,621 5,850 
Sweden 89,804 10,285 13,605 
Holland 32,583 471 602 
Belgium 273,586 20,152 32,024 
Luxemburg 58,570 12,748 14,099 
France ee . 257,304 10,698 19,978 
Czechoslov akia 12,367 875 369 
United States ... 20,671 3,737 3,766 
Total imports, iron and steel 1,340,735 91,634 ... 142,612 


The Pig Iron Market 


The consumption of pig iron continues upon a 
fairly satisfactory scale. The demand for basic is, if 
anything, in excess of available supplies and the only 
unsatisfactory feature is that business in high-phosphoric 
foundry iron still lags. There has been some broadening 
in the demand, but the general situation in this section 
does not show much change. On the North-East Coast 
the production of foundry iron is intermittent and the 
quietness of the demand is indicated by the fact that this 
small output, combined with the stocks in makers’ hands, 
is sufficient to meet the requirements. A contributory 
reason may be that far less iron is being sent out of this 
district than was the case a year or two ago. It is said 
that the stocks of Cleveland foundry at the furnaces are 
declining, and this is probably true, since it is a long time 
since there was any regular output of this description. 
There seems little prospect of any change from the current 
prices, although these are not fixed for any definite period. 
In the Midlands the low rate of operations at the light 
castings foundries continues adversely to affect business 
in high-phosphorie grades. Some improvement is said to 





have occurred in the volume of business transacted, but 
in any case it amounts to only a small broadening in the 
demand. Low-phosphoric grades are still in request from 
engineers and motor-car makers, and the firms engaged 
in rearmament work in particular are large users of this 
quality. The Scottish foundry iron market continues to 
reflect the poor conditions at the light castings works, 
where it is an exception to find a foundry operating more 
than four days a week. Stocks in consumers’ hands, how- 
ever, are low and an improvement in the demand for their 
products would sharply affect the position. Considerable 
quantities of Midland iron are finding their way into Scot- 
land, and it is understood that further parcels of Australian 
iron will arrive shortly. Business in the hematite market 
remains moderately active, and although fresh buying is 
on a small scale specifications against current contracts 
are fairly well maintained. It is generally expected that 
with the reduction of 5s. per ton, which comes into force 
at the end of this month, the demand will become much 
more active. It is thought that the knowledge that prices 
will be reduced at the end of the month has held up a 
considerable amount of business. Stocks in the producers’ 
hands are still rather heavy, and specifications against 
current contracts have been rather slow during this month. 
The steelworks are exercising pressute to obtain supplies 
of basic iron, and as most of the output goes into con- 
sumption at the producers’ associated works, there is 
little for the open market. 


The Midlands and South Wales 


There has been no abatement in the demand for 
steel and practically all sections of the market continue 
busy. New buying has lessened to the extent that orders 
are now principally on the small side, as most consumers 
have covered their requirements to the end of the year and 
are seeking only supplementary parcels. The makers for 
their part are not desirous of increasing the commitments 
they have already undertaken. It would not be surprising, 
therefore, if there were a lull in business for a few weeks, 
particularly as the markets are now entering the time of 
year when the demand usually falls off owing to holiday 
conditions. With the constructional engineering firms 
busily employed for some time to come there should be no 
real slackening in the consumption of structural steel, 
although new business may languish for the time being. 
At the moment a very large tonnage of angles, joists, and 
sections is going into consumption, and recently there 
have been some complaints of delays in deliveries. The 
shortage of semis is still pronounced, particularly in the 
case of billets, the production of which has been restricted 
in order that larger quantities of sheet bars might be 
turned out. As large imports of the latter have been 
received from the Continent lately, British producers 
should have an opportunity to turn their plant over to 
the production of billets and thus relieve the tightness in 
this section of the market. The re-rollers, however, are 
complaining of the difficulties they are experiencing in 
keeping their plant fully occupied as a result of the 
impossibility of obtaining full supplies of billets. In some 
instances this has delayed the delivery of material needed 
for A.R.P. shelters. A feature of the market is the con- 
tinued strong demand for colliery steel. Normally the 
present is a slack time of the year, but the collieries are 
believed to be laying in stocks of this material in order 
that they may be able to meet any emergency. Some 
satisfaction is expressed that the current price has been 
extended until October 3lst. There has been an improve- 
ment lately in the call for bar iron, as the lengthening 
times for delivery required by the steel makers has diverted 
orders to this industry. Plants, however, are still not 
working full time and would welcome an expansion in 
business. In the South Wales market conditions are 
satisfactory and pressure by consumers is so strong that 
some of the makers are falling into arrears in deliveries. 
Although 94 per cent. of the melting furnaces in South 
Wales are in operation, there is still a shortage of tin-plate 
bars. The demand for tin-plates has been well main- 
tained and a considerable volume of export business has 
been transacted recently. 


Current Business 


Work at the Sir John Walsh mine at Bigrigg, 
Cumberland, will cease at the end of June, when the lease 
held for many years by the Workington Iron and Steel 
Company, Ltd., expires. The company will sink a new 
mine in the south-east area of its Beckermet mines, 
equipped with modern all-electric plant. Plans for the 
development of the Egis shipyard of Steel and Co., Ltd., 
Pallion, Sunderland, will include the erection of a new 
foundry. The company has taken over the yard from 
National Shipbuilders’ Security, Ltd., and will manu- 
facture steel supports for air raid shelters and mobile 
cranes. A factory is being erected for Dawson and Usher, 
Ltd., in D’Arey Road, Sunderland, for the manufacture of 
hemp and wire ropes. Additions are being made of a four- 
floor building covering about 12,000 square feet at the 
premises of Taylor and Challen, Ltd., press makers, 
Derwent Works, Birmingham. New workshops are being 
built by the Empyrium Welding and Manufacturing Com- 
pany, Ltd., at Aston Cross, Birmingham. Shotts Iron 
Company, Ltd., are arranging to put another furnace into 
operation. The Hughes Bolckow Shipbreaking Company, 
Ltd., Blyth, has purchased the liner “‘ Garth Castle,” 
7625 tons, for breaking up. It has been announced by 
the Anglo-Iranian Oil Company that its prospecting 
subsidiary concern, the D’Arcy Exploration Company, 
has struck oil in a test well near Bilsthorpe, Nottingham- 
shire, at a depth of 1914ft. Preparation for production 
tests is being made at the well. It has been decided to 
re-open part of the Follonsby Colliery, Co. Durham, which 
has been taken over by the Washington Coal Company, 
Ltd., and has remained closed for eight months. Peter 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


Brotherhood, Ltd., engineers and ironfounders, Walton, 
Peterborough, are making extensions to their works. 
Factory premises are being erected in Eyre Lane, Shef- 
field, for T. Raynes, Ltd., cutlery manufacturers. Black- 
more Products, Ltd., metal box makers, are extending their 
factory at 32, Branston Street, Birmingham; and Earle 
Bourne and Co., Ltd., non-ferrous metal makers, are adding 
to their premises in High Street South, Birmingham. The 
Department of Overseas Trade announces that the 
following contracts are open for tender :—Singapore, 
Municipal Water Department : quantities of straight pipes 
of internal diameters of 3in. to 12in., inclusive and cast 
iron specials in various sizes (Singapore, August 8th) ; 
Orange Free State Tender Board: heavy crawler type 
tractors with trail builders, wheeled tractors with pneu- 
matic tyres; light runabouts, portable air compressors, 
centrifugal pumps, rotary wheeled scrapers, self-loading 
scrapers, bottom dump trailers, trailer water tanks, sheep- 
foot rollers, rail track, light tractor-drawn graders, 
electric detonator exploders, self-propelled water sprinklers, 
and tar distributor (Bloemfontein, June 30th). 


Copper and Tin 


Conditions in the electrolytic copper market have 
been rather dull and the upward movement in prices 
which followed the publication of the May statistics was 
not maintained. The figures were very much as had been 
expected, and the view is once again advanced that from 
now onwards the monthly figures should for some time 
show an improvement in the position. The following were 
the statistics, those in parenthesis referring to the previous 
month :—American domestic production, 58,576 tons 
(62,718 tons) ; production elsewhere, 106,446 tons (97,559 
tons); American domestic consumption, 45,961 tons 
(42,484 tons); consumption elsewhere, 126,335 tons 
(111,194 tons); stocks in the United States, 342,419 tons 
(332,513 tons); elsewhere, 178,479 tons (190,209 tons). 
The stocks of blister copper in the United States decreased 
by 9960 tons and elsewhere increased by 4510 tons. The 
decline in the stocks of blister copper in the United States 
may indicate that the production of the American 
refineries will be on a reduced scale in the near future. It 
is reported that Italy has bought 1000 tons of copper 
from Canada and 1400 tons from Chile. In this country 
the demand has continued on a good scale and the 
Admiralty has been in the market for 300 tons of best 
selected. Quiet conditions have been maintained on the 
London standard market, but lately there has been more 
interest shown in options. £1 has been paid for the call, 
but on large quantities 17s. 6d. has been taken. The 
South African producers have continuéd to put copper 
into warehouse in this country, and as a result the contango 
is firm at about 6s. 3d. ... The situation in the tin market 
continues unchanged. The International Tin Committee 
at its meeting in Paris on June 14th decided to increase the 
quota for July-September by 5 per cent. to 45 per cent., 
and although this was not entirely unexpected, a rather 
easier tone developed in the market after the announce- 
ment. Later on prices again stiffened to some extent. It 
is possible that the Committee were governed in their 
decision by the reduction which has taken place lately in 
the stocks. Trading generally has been quiet and American 
consumers have shown little interest in the market. It is 
expected that consumption will increase as the tin-plate 
industry in the United States is operating at a good rate, 
and it is anticipated that the requirements of the South 
Wales tin-plate trade will expand. It is reported that it 
has been decided to remove all restrictions upon output 
from July 3rd until the end of the year. 


Lead and Spelter 


There has been some improvement in the tone 
of the lead market lately, principally as a result of the good 
rate of consumption which prevails in this country. 
Probably the most active consumers are the cable makers, 
who continue to take considerable quantities. The paint 
makers and the pipe and sheet makers also are providing 
a good outlet for large tonnages. Consumption in the 
electrical trades is expanding, and according to one 
authority may increase this year to as much as 160,000 tons 
or 165,000 tons. Most consumers in this country appear to 
have covered the major portion of their requirements for 
some time ahead, and as a consequence buying lately has 
been on the light side. For this reason prices have had a 
tendency to sag at times, but there has been no indication 
that any important movement either upward or down- 
ward is to be expected. There has been a fair amount of 
business done in hedging sales by the producers, and 
whenever the demand has shown a tendency to expand the 
market’s requirements have been freely met. The demand 
from the Continent has also improved, and if this is main- 
tained it should result in some restriction of the free 
offerings on the London market which have been in 
evidence for some time past. Speculation in this depart- 
ment continues to be on a limited scale and probably 
operators have been discouraged by the persistence 
of the contango. A rather easier tone has 
developed in the spelter market. The demand, however, 
must be regarded as satisfactory. The galvanisers 
in particular continue to take large quantities, and it is 
expected that the output of galvanised sheets will be main- 
tained at a high rate for some time in order to meet the 
Government’s A.R.P. requirements. Consumers generally 
have shown more interest in the market of late and there 
has been a demand for warehouse spelter which was put 
into stock before the duty was raised to 30s. Some holders 
of this metal have asked the full premium of 30s., but it has 
been possible to buy at 27s. 6d. and consumers have there- 
fore benefited to the extent of 2s. 6d. compared with the 
price they would have had to pay for metal upon which 
the duty had been paid. One result of this movement has 
been that the stocks in warehouse have been sharply 





reduced. 
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Current Prices for Metals and Fuels 





Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
from Associated British Steelmakers. Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


PIG IRON. 
Home. Export. 
Foundry home prices, except for Scotland, less rebate of 5/-. 


(D/d Teesside Area.) 
£ 








N.E,. Coast— s. d. £ a. d. 
Hematite Mixed Nos. ... 6 0 0... ... — 
» No. 1 ee ee. 515 0 
Cleveland— 
No. 1 BS) tee erg. : Bee 2 6 
No. 3 G.M.B. goles * So a Oe 5 0 0 
No. 4 Foundry 418 0.. -- 
Basic ace a le 412 6.. _- 
MiIpLanpDs— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry ... 5 1 0... ... -- 
= » Forge 418 Otof5 0 0 _ 
Basic ae. (heh ak Soe, ERE ENC ATS” Cows —- 
Northampton— 
Foundry No.3 ... ... 418 6... ... — 
Forge _ se ieee 2 Clee Te? -S -- 
adept 
Mo; 8 Foundry: ...0566::8 BF Onn wa “ 
Forge 418 Oto£5 0 0 —- 
ScoTLanD— 
Hematite, f.o.t. furnaces 6 0 6 .. — 
No. 1 Foundry, ditto ... 5 8 0.. - 
No. 3 Foundry, ditto SrBnO a _- 
Basic, d/d O4G SD cian — 
N.W. Coast— (6 0 6d/d Glasgow 
Hematite Mixed Nos. ... {6 6 0,, Sheffield 
le 12 0,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs AND YORKS— £..8.4, £s.d 
Crown Bars i ee —_ 
Best Bars oa: O .. —_— 
MipLanDs— 
Crown Bars ... . te Oe 2. — 
Marked Bars (Staffs) . SB 3B . @... —_— 
No. 3 Quality... ... ... 1017 6.. — 
No. 4 Quality... ~ Faw —_ 
ScorLanD— 
Crown Bars <a Oo 12 5 0 
ee ae 56 © 12 15 0 
N.E. Coast— 
Crown Bars coe ie ee 12 & 0 
Best Bars , ee See cu 12 15 0 
Double Best Bars .. Se oe ee 3 5 0 
NorTHERN IRELAND AND FREE STaTE— 
Crown Bars, f.o.q.... et ee een — 
STEEL. 
*Home tExport. 
LonDON AND THE SouTH— = 4 £ad 
Angles « 10:30: @ <. 10 0 0 
Tees... ~ AA 6 ll 0 0 
Joists 1010 6.. 10 0 0 
Channels.. 3 1015 6.. 10 5 0 
Rounds, 3in. non 1110 6.. ll 0 0 
Pod under 3in. oss AE TE Bhai ll 0 0 
Flats, under 5in. ... a Ry. Oe... ll 0 0 
Plates, jin. (basis) 80-86: @... 10 2 6 
- Mae 2S. @: 10 7 6 
qin. . aoe Oe 10 12 6 
a. jin. ... 2 1017 6 
Un. in. to ond ‘fed. 
6 Ib. per sq. ft. (8-G.)... 11 12 6 .. 11 12 6 
Boiler Plates, jin. Ris. @ .. 1112 6 
Norts-East CoastT— £ s. d. £ s. d. 
Angles 10 60%. 10 0 0 
Tees... it” 8 ‘6... 11 0 0 
Joists : 3.8 .. 10 0 0 
Channels... Soe 1013 0.. 10 5 0 
Rounds, 3in. and up Mi 8..2 .. ll 0 0 
- under 3in. 11 18 Of... ll 0 0 
Plates, in. (basis) 1010 6.. 10 2 6 
6 apis Se 1015 6.. 10 7 6 
mA din. ... SS: 10 12 6 
. frin. . ifn 2 ©. 1017 6 
Un. ¥in. to oa ‘tik. 
6 lb. per sq. ft. (8-G.)... 11 12 6 1112 6 
Boiler Plates, jin. . Bas OC, Os 1112 6 
MIDLANDS, AND LEEDS AND DiIsTRICT— 
so. -d. £ s. d. 
Angles ers) es 10 0 0 
7 aa a. See ase 11 0 0 
Joists a ee 10 0 0 
Channels... =e » Ds 10 56 0 
Rounds, 3in. and up 2. 8.0 .. 11 0 0 
ss under 3in. 11 16 Of... 1l 0 0 
Flats, Sin. and under ... 11 15 Of... 8-0 
Plates, #in. (basis) rs... 10 2 6 
~ et aA oe te "=. ~~ Tt < 
ig tin. ... | ae ee en 10 12 6 
7 fin. ... La ee ee 10 17 6 
Un. #1. to ond ‘jaa. 
6 Ib. per sq. ft. (8-G.)... 1112 6... ... 11 12 6 
Boiler Plates, jin. soe SES Be ; 1112 6 





STEEL (continued). 


*Home. tExport. 
Guascow anp District— £ s«. d. £ e. d. 
Angles 30'S Os. 10 0 0 
Tees... 2 ei a | set ll 0 0 
Joists — So... 10 0 0 
Channels... ... 1013 0.. 10 5 0 
Rounds, 3in. sods - R...8 2... 11 0 0 
oe under 3in. ... 11 15 Of... ll 0 0 
Flats, 5in. and under ... 11 15 Of... ll 0 0 
Plates, jin. (basis) 10 10 6... 10 2 6 
be ME eS 1015 6... 10 7 6 
re See, ee er ea Be RE AR.. 10 12 6 
Pe ve ee t Gai iam ie 1017 6 
fin. to and ‘ial. 
is per sq. ft. (8-G.)... 11 12 6 1112 6 
Boiler Plates, jin. ahh <Ba 2, « 1112 6 
SouTrH WaLEs AREA— 2 aca £ esi 
Angles 108 @.. 10 0 0 
Tees... 13S". O's: x -0'-0 
Joists i et ee 10 0 0 
Channels... ... 1013 0.. 10 5 0 
Rounds, in. poy up a wee 11 0 0 
Ps under 3in. 11 15 Of... ll 0 0 
Flats, 5in. and under ... 11 15 Of... 11 0 0 
Plates, }in. (basis) 10 13 0 10 2 6 
vo teins. +. See OO Re a ons 10 7 6 
eS es ee ee 10 12 6 
spane* NRE a eater alee Be 10 17 6 
Un. jin. to and ined. 
6 lb. per sq. ft. (8-G.)... 11 12 6... 1112 6 
[RELAND—F.0.Q.— BELFast. Rest or [RELAND. 
£ se. d. £ es. d. 
Angles SUIOnAeY O85: 1015 6 
Tees... <wRRae ON. 1115 6 
Joists gin, AO Ae, se. 1015 6 
onan. & i RE A 5 ll O 6 
Rounds, Sin. pare eee ee 1115 6 
ie under 3in. « 33.0... 0h... 12 2 6 
Plates, jin. (basis) 2008s: 6. 10 18 0 
o» in. ... al ee: © ll 3 0 
” tin. ... a ee ii ee ll 8 0 
ss EG <0, nee, aoe A oe 1210 0 
Un. fin. to fin. incl. hy ae 1112 6 


} Rounds and Flats tested quality ; otaid: 3s. less. 


OTHER STEEL MATERIALS 

Home. Export, f.o.b. 

Sheets. £ 8. d. - & Ge 
11-G.and 12-G.,d/d 1315 0 11-G.to14-G. 11 5 0 
13-G.,d/d... ... ... 14 2 6 15-G.to16-G. 1115 0 
14-G. to 20-G.,d/d... 14 10 0 17-G.to18-G. 12 0 0 
21-G. to 24-G..d/d... 14 15 0 19-G.to20-G. 12 5 0 
25-G. and 26-G.,d/d 1510 0 21-G.to22-G. 12 17. 6 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 

The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
lots to 10-cwt., £2 per ton extra. 


Galvanised Corrugated sheets, basis 24-G.— 


Home. £ «. d. 
4-ton lots and up ... a. eS 
2-ton to 4-ton lots 17 12 6 

18 17 6 


Under 2 tons eer sal 
Export: India, £15 15s. c. if; Irish Peni State, £17 5s., 
f.o.q.; General, £15 15s., f.0.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.t., Bristol Channel Ports, 20s. 44d. 
Tin-plate Bars, d/d Welsh Works, £7 5s. 


Brriets—100-ton lots and over, 35 to 100 tons, 5s. extra; less 
than 35 tons, 10s. extra. Siiscd: 
Soft (up to 0-25% C.), untested ee 
” tested ... 712 6 
Basic (0- 33% to 0- 41%C.)... 7 tt € 
» Medium (0-42% to 0- 60% C.)... 810 0 
» Hard (0-61% to 0-85% C.) 9 0 0 
re » (0°88% to 0-99% C.) 910 0 
” » (over 0-99% C.) 10 0 0 
Rails, Heavy, 500-ton lots, f.o.t. 910 0 
» Light, f.o.t.... “sae 810 0 
FERRO ae. 
Tungsten Metal Powder 4/94 per lb. (nominal) 
Ferro-Tungsten ... 4/8 per lb. (nominal) 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £23 10 0 7/6 
aE es 6 p.c. to 8 p.c. ... £23 5 0 7/6 
” * 8 p.c. to 10 p.c. ... £23 5 0 7/6 
pom oA Max. 2 p.c. carbon ... £36 0 0 11/- 
” ” » lp.c.carbon ... £38 5 0 11/- 
a » 0-5p.c.carbon £41 0 0 12/- 
» carbon-free 10d. per Ib. 
Metallic Cheeshiean 2/5 per Ib. 


£16 15 0 home 


Ferro Manganese (loose), 16 p.c. 
£12 10 Oscale 5/— p.u. 


» Silicon, 45 p.c. to 50 p.c. 


- e 75 p.c. ... £17 © Oscale 6/- p.u. 
»  Wanadium.. 14/- per lb. 
° Molybdenum Rs 4/10 per lb. 5/- forward 
» Titanium (erbon-free) 9d. per Ib. 
Nickel (per ton) . bee £185 to £190 per ton 
Gobalb .c5i5 wes s.. 8/6 to 8/9 per Ib. 





NON-FERROUS METALS. 


(Official Prices, June 21st.) 
CorPER— 
Te heat gr £42 3 9tof42 5 O 
Three Months ... £42 10 Oto £42 ll 3 
Electrolytic £47 10 Oto £48 10 0 
Best Selected _ ara Bir- 
mingham £48 5 0 
Sheets, Hot Rolled £78 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 123d. 123d. 
»  Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 10 0 
Home. Export. 
Tubes, Solid Drawn 2/1 Alloy 11d. 11$d. 
»  Brazed 13}$d. 134d. 
Trx— 
RAMOS no hdand. 06 . £229 5 Oto1229 10 O 
Three Months ... . £225 0 Oto £225 5 O 
SPELTER— 
RIE coc tetes:. can £14 0 Oto£l4 1 3 
Three Months ... £14 3 9tofl4 5 O 
Leap— 
oO ST ere £14 15 Oto fl4 16 3 
Three Months ... £14 16 3to£l14 17 6 
Aluminium Ingots (British) ... £94 (net) 
FUELS. 
SCOTLAND 
LaNaRKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 18/— to 18/6 
Hamilton Ell 17/6 
Splints 20/6 

AYRSHIRE— 

(f.0.b. Ports) — 

Steam 17/- to 17/3 
FiresHIRE— 

(f.0.b, Methil or Burntisland)— 

Prime Steam... ... cams ese 18/- 
Unscreened Navigation’ 18/6 
Lora1ans— 

(f.0.b. Leith) — 

Hartley Prime 18/- 
Secondary Steam ... 17/- 
ENGLAND 

Soutn YorKsHirgE, DoncastTeER— 
Steam Hards... 19/- to 20/- 
Washed Smalls 16/- to 17/- 
NorTHUMBERLAND, NEWCASTLE— 
Blyth Best Ef 19/- to 19/6 
» Second... 18/- to 18/6 
» Best Small... 15/6 
Unscreened oa 17/- to 18/- 
DurHamM— 
Best Gas... . 19/6 
Foundry Coke 26/— to 28/- 
Carpirr— SOUTH WALES 
Steam Coals : 
Best Admiralty Large ... 23/6 to 24/- 
Best Seconds... ... ... 23/- to 23/6 
Best Dry Large 23/- to 23/6 
Ordinaries 23/- 
Bunker Smalls 16/— to 17/6 
Cargo Smalls ... 15/- to 15/6 
Dry Nuts 27/6 to 28/- 
Foundry Coke 35/— to 42/6 
Furnace Coke 33/6 
Patent Fuel ... 25/6 
SwansEa— 
Anthracite Coals : 
Best Large ... 36/- to 38/- 
Machine-made Cobbles... 41/— to 45/6 
Nuts me 40/- to 45/- 
Beans 33/- to 38/6 
MIO css taxdt batt 26/— to 30/- 
Rubbly Culm... 15/— to 16/- 

Steam Coals : 

Large Ordinary 22/6 to 24/6 





FUEL OIL. 
Inland consumption: contracts in bulk. 


Exclusive of Government tax of ld. per gallon; and 9d. per 
gallon on oil for road vehicles. 


Ex Ocean Installation— Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil 4$d. 
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French Engineering Notes 


(From our own Correspondent in Paris) 


Loss of the Submarine ‘‘ Phenix ’’ . 


THE tragedy of the loss suffered by the French 
Navy through the disappearance of the submarine 
“* Phénix ” is the greater for its following so closely upon 
similar disasters to the “‘ Squalus” and ‘ Thetis.” This 
sequence impresses the public imagination, and yet it 
cannot be held to imply the existence of uncontrollable 
dangers in submarine navigation. The ‘‘ Phénix”’ is the 
seventh French submarine lost since 1905, four of them 
before the war, and the sixth off Cherbourg in 1932. The 
percentage of losses has fallen remarkably low with the 
growth of the submarine fleet. One of the first-class sub- 
marines of the so-called 1500-ton type, the ‘‘ Phénix,” 
launched in 1930, had a displacement at the surface of 
1380 tons. She had a length of 92-3 m. and a breadth of 
8-2m. Two compression-ignition engines developed 
6000 H.P. and gave a speed of 18 knots on the surface, 
and the speed under water with electric motors of 
2000 H.P. was 10 knots. The armament consisted of one 
37mm. anti-aircraft gun, a machine gun, and eleven 
550 mm. torpedo tubes. The “ Phénix ”’ left Toulon in 
December last for the aircraft base of Cam-Ranh, in 
Indo-China, where she was to join the Far East fleet in 
manceuvres. Cam-Ranh is one of the largest and safest 
natural harbours in the world, and its situation about 
250 miles north-west of Saigon gives to it a highly 
important strategical value. For the time being it is used 
as a submarine base. The “ Phénix ” disappeared off this 
coast and it has so far been impossible to locate it. The 
usual complement of the submarine is sixty-three officers 
and men, but it is reported that seventy-one were on 
board. As in all French submarines, each man had a 
Davis escape equipment. At some distance from the 
coast the bed of the China Sea shelves down abruptly to 
1000 m. to 2000 m. 


The Channel Tunnel 


So long as the proposal to construct a tunnel 
under the Channel was regarded as of value in facilitating 
traffic and trade between the two countries it received 
undivided support in France, and now that the economic 
character of the undertaking is overshadowed by the 
strategical, the tunnel has become one of the most 
thoroughly discussed problems of national security. In a 
changed world that has moved the strategical frontier of 
Great Britain to beyond her coast line, it is felt that it 
would be unwise to neglect any opportunity to ensure the 
safe transport of material and men in times of emergency. 
The Foreign Affairs Commission in the Chamber of Deputies 
is examining a proposition presented by Monsieur Marcel 
Boucher, deputy of the Vosges, inviting the Government to 
undertake the construction of a tunnel in collaboration 
with the British Government. The proposition is accom- 
panied by documentation with plans for the tunnel, of 
which some particulars have already been given in these 
notes. The cost of the work is estimated at between 
4000 and 5000 million francs. Further action is now being 
taken by the French Channel Tunnel Committee which 
has just held a meeting under the chairmanship of Monsieur 
Raoul Dautry. This action aims at co-ordinating effort 
and collecting all possible data of a technical, financial, 
commercial, and military character, and communicating 
to the British military authorities all information regarding 
the tunnel from a strategical standpoint. In order to 
cover the ground as completely as possible the Committee 
has decided to constitute regional committees, particu- 
larly in Nancy and other centres directly interested in carry- 
ing out the tunnel scheme. This interest has extended 
beyond the French frontier to Switzerland, Belgium, and 
Luxembourg, where the Committee has found it desirable 
to set up local organisations to complete a documentation 
that will have a wider international character and give 
more importance to the tunnel as a commercial and 
strategical undertaking. A similar.organisation is being 
created in England. All this is, of course, independent of 
the Channel Tunnel Company, of which the president is 
Baron Emile d’Erlanger, and the object of the new 
organisation is not to favour any particular project, but to 
supply the fullest possible data in order to convince the 
British and French peoples that the tunnel is a vital 
necessity for the two countries. 


The Donges-Montargis Pipe Line 


The laying of a pipe line from the oil port of 
Donges, on the est’ of the Loire, to Montargis, in the 
Loiret, a distance of about 279 miles, was proposed by the 
military authorities as necessary for supplying the army 
with petrol in the East of France. Normally there would 
be no use for such a line, since adequate means for the dis- 
tribution of oil and petrol of different grades already exists. 
Some time ago the Minister of Public Works declared that 
in view of the unproductive character of the pipe line the 
Government had decided not to proceed with its con- 
struction. This attitude has now been changed under 
pressure from the military authorities, and it is reported 
that the construction of the pipe line will be put in hand. 
The Orléans Chamber of Commerce has raised objections 
to the scheme on the ground that the transport of oil could 
be effected by way of the Loire, which could be rendered 
navigable for a distance of 60 miles from the junction of 
the River Maine to the Cher. This latter tributary would 
be canalised to join up with the Berry canal and thereby 
connect Nantes with the central and eastern canal systems. 
It is, in fact, a resuscitation of the scheme upon which a 
great deal of money has been spent for rendering the Loire 
navigable, but in view of the difficulties experienced with 
shifting sands in shallow water there can be little hope of 
carrying out the undertaking successfully without heavy 
expenditure over a long period. The Orléans Chamber 
of Commerce does not oppose the construction of the pipe 
line as a necessity for national defence if its alternative 
suggestion cannot be taken into account. The military 
need is for an assured supply of petrol 300 miles or more 
from the coast, which is only possible in all circumstances 
by means of a pipe line. It is said that 25,000 tons of 
pipes would be used in its construction. 





British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
1s, each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
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DYNAMOS AND MOTORS 


505,545. November 14th, 1938.—DyNnamo-ELECTRIC MACHINES, 
Ercole Marelli and C. 8.A., of 22, Corso Venezia, Milan, 
Italy. 

This invention has for its main object to provide an electric 
motor with shunt excitation capable of changing from motoring 
to braking in such a manner that the rotor can be locked in 
position. The machine has an armature with open slots A and 
poles having in the pole faces slots B similarly to the 
armature slots and of substantially the same width. The stator 
has two field windings (not shown) at C and D. When D.C. is 
supplied to the field winding C the armature, due to the force 
of attraction of the magnetic field, becomes locked in a position 
of minimum reluctance, namely, with the teeth and slots of the 
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rotor exactly in alignment with the teeth and slots of the stator. 
When, however, current is supplied simultaneously to the arma- 
ture and the field winding D, which is directly shunted across 
the armature, the braking action is overcome and the motor 
starts revolving. To lock the motor again a simple two-way 
switch E is operated from the position shown in a full line to 
that shown in a dotted line, in which the switch short circuits 
the armature brushes. The speed of the rotor is first reduced 
by a braking action due to the induced currents caused by 
rotation of the short-circuited ar in the magnetic field. 
The rotor is then locked in a position of mini luct 
The electric motor is particularly suitable for operating elec- 
trically controlled railway signals or for use as a servo-motor 
connected to automatic time switches.—May 12th, 1939. 








SWITCHGEAR 


504,832. November 2nd, 1937.—Etxecrric Crrcuir BREAKERS, 
The Electric Construction Company, Ltd., of Shell-Mex 
House, Strand, London, W.C.2; and John Malcolm Boyd, 
of Bushbury Engineering Works, Wolverhampton. 

The object of this invention is to provide improved means for 
suppressing the arc in circuit breakers and eliminating it in the 
shortest possible time.» A is a fixed conducting bracket support- 
ing one of the fixed contact members B of a double-break circuit 
breaker. The fixed contact member B comprises a casing D 
having lugs E, through which pass clamping bolts F which clamp 
the casing D down on the plate A and also serve to clamp 

together and to the underside of 
the plate A a set of dises G of 
pail material. H is one of 

a pair of contact rods. They 

are mounted at their lower 

ends in a transverse bracket J 

adapted to be raised and lowered 

by arod. The rod H is bored 
axially to receive a piston or 
plunger K secured at its lower 
end to a transverse bearer L sus- 

nded from the plate A by bolts 

M of insulating material. The 

bore in the rod is unrestricted 

throughout its full height, but it 
is widened at its lower end to 
clear the plunger when the rod 

H is in its upmost position so as 

to allow free entry of oil into 

the bore. The rod H passes u 

through apertures in the discs 

and is adapted to engage, when 
fully raised, with a set of spring- 

pressed fingers N carried in a 

ring O clamped between the 

dises G and the bracket A. The 
fingers are electrically connected 
to the casing D by flexible 
metal strips P and are pressed 
inwardly by springs (not shown) 

placed in recesses of the ring C. 

The discs G are of three forms, 

one set being solid except that 

each has a central clearance hole 
for the rod F to pass up. Those 
of another set are similar, but 

have the central hole formed larger so as to leave chambers M 

in the pile of dises. The discs of the third set are similar to the 

latter, but are cut away so as to leave sideway openings R 

leading from the chambers Q. The circuit is broken by moving 

down the bracket J and rods M, each of them moving down over 
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its respective plunger K so that oil is displaced over the top of | p 


the rod M. As soon as the rod leaves the fingers P an arc is 
struck, but is encountered by the oil displaced from the hollow 
rod H. The oil is, of course, violently heated and evaporated to 
some extent and the form of the discs G produces a cross blast 
for extinguishing the arce.—May 2nd, 1939. 





ELECTRICAL APPLIANCES 
504,923. October 26th, 1937.—ExLxecrric Current Supriy 
ABRANGEMENTS, Telefunken Gesellschaft fir drahtlose 


Telegraphie m.b.H., of 30, Hallesches Ufer, Berlin, Ger- 
many. 

This specification describes a power supply arrangement in 
which power is supplied Gunitgh a transformer, the primary 
winding of which may be connected to a D.C. source or to an 
A.C. source as desired. The transformer A has a a ad 
comprising two symmetrically disposed parts B and C, the 
secondary winding being indicated by D. The D.C. source is 
connected to the terminals E F, the terminals of the two parts 
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of the primary winding of the transformer being indicated at 

» H, J, and K, and tappings on each part of the primary 
winding being indicated at L and M respectively. Across the 
left-hand part B is connected a magnet winding N having in 
series with it a current limiting resistance O, the magnet winding 
having associated with it an armature P carried by a pendulum 
Q having pairs of contacts R arranged on each side of it to be 
closed and opened as the pendulum swings to and fro. When the 
left-hand pair of contacts R is closed the magnet winding is 
short-circuited. A lengthy description is given of the principle 
of operation.—A pril 26th, 1939. 


505,509. November llth, 1937.—ExecrricaL SIGNALLING 
Systems, Automatic Telephone and Electric Company, 
Ltd., Norfolk House, Norfolk Street, London, W.C.2; and 
Willie Saville, 7, Rupert Road, Huyton, near Liverpool. 

This invention applies to electrical signalling systems suitable 
for use in localities such as mines in which explosive or inflam- 
mable gases may exist, and it is more particularly concerned with 
protective arrangements for rendering the operation of such 
systems free from danger. In such systems protection is secured 
primarily by an enforced limitation of the signalling voltages 
and currents to a value such that if a circuit carrying current is 
opened in a fiery area—that is, in an atmosphere containing 
inflammable gas-—there will be insufficient energy in the spark 
to bring about fire or explosion. Such systems are termed 

‘* intrinsically safe.” The chief object of the invention is to 

provide a simple arrangement whereby such limitation is brought 

about and potentially unsafe equipment may be coupled to safe 
equipment without rendering the latter unsafe. The occurrence 
of dangerous voltages or currents is prevented by feeding the 
circuits situated in fiery areas through a limiting resistance having 
@ positive temperature coefficient, for instance, of the type 
usually known as a barretter.—May 11th, 1939. 


FURNACES 


504,824. August 3lst, 1937.—ImPROVEMENTS IN REVER- 
BERATORY FurRNAcEsS, Oesterreichisch Amerikanische Mag- 
nesit Aktiengesellschaft, Radenthein, Carinthia, Austria. 

In the operation of reverberatory or open-hearth type furnaces 
for metallurgical purposes, particularly in the case of Siemens- 

Martin furnaces for the production of steel, it is essential that 

the bath be heated as uniformly as possible in its entire extent 

and that, in addition, the temperature be as high as possible. 

It has not hitherto been possible to fulfil both conditions simul- 

taneously. Fulfilment of the first condition presupposes 

delayed combustion, whereas fulfilment of the second condition 


N°504.824 BC 


/\ 




















necessitates, on the contrary, as rapid combustion as possible 
and with it high calorific intensity. The present invention solves 
this problem in connection with reverberatory furnaces of known 
construction, in which the mixture of fuel and combustion air 
flowing together is intimately mixed by the blowing in of com- 
ressed air or compressed gas, in such a manner that the nozzles 
for the introduction of compressed air.or gas are disposed in the 
furnace gas stream and directed towards the wall of the furnace 
embodying the offtakes. Combustion naturally becomes slower 
on the way to the flue and this difficulty is obviated by pre- 
ferably injecting compressed air through one or more nozzles 
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in @ direction towards the offtakes. It has been found that by 
blowing in air alone the combustion is improved and heating 
proceeds very uniformly over the entire bath. The drawings 
show a Siemens-Martin furnace equipped in accordance with the 
invention and a nozzle detail. The burners have a gas conduit A 
and an air conduit B, which discharge into the furnace chamber 
above the hearth. Through the arched furnace roof there are 
passed tubes C, inside which there are fitted compressed air or 
compressed gas feed pipes D, having at their lower ends nozzles 
branched off at right angles. Between the tubes C and D, 
which are closed at the lower end, there is inserted a tube 
which is open at the lower end, and which divides up the space 
between the two tubes into two annular chambers. To the outer 
of these annular chambers there is supplied a‘ cooling liquid 
which flows downwards and returns through the inner annular 
chamber to escape finally through the connecting piece F. On 
each of the tubes C is a set collar G with a hand lever, which 
rests upon a hemispherical holder piece seated in a pan socket. 
By this means each nozzle is rotatable about the axis of the 
supply pipe, vertically adjustable, and in addition adapted to 
be swivelled about the socket bearing. When the burners dis- 
posed on the left-hand side of the furnace shown in the drawings 
are in operation the nozzles are so set that the air or compressed 
gas jets are directed towards the offtakes on the right-hand side 
of the furnace. When the furnace is reversed to start up the 
burners disposed at the right-hand end the nozzles are also at 
the same time rotated through 180 deg. by means of the hand 
levers, so that the air jets are directed towards the conduits at 
the left-hand end, which serve for the withdrawal of the gaseous 
products of combustion. Tests with Siemens-Martin furnaces 
have shown that the output is increased by installing nozzles 
arranged in accordance with the invention to the extent of 
15-25 per cent.— May Ist, 1939. 


MINING MACHINERY 


505,302. March 10th, 1938.—ApparRatus FoR DETECTING, 
INDICATING OR RECORDING THE PRESENCE OF INFLAM- 
MABLE Gas, William Henry Walton, British Colliery 
Owners’ Research Association, Mining Research Labora- 
tory, Royal School of Mines, South Kensington, London, 
S.W.7. 

This apparatus is of the type wherein an increase in tempera- 
ture of an electrically heated platinum or platinum alloy 
filament occurs owing to catalytic action when the filament 
is in the presence of the gas. According to the invention, a 
resistance consisting of a substance which is an electrical insu- 
lator or bad electrical conductor at ordinary temperatures and 
which increases in electrical conductivity as it is heated to an 
increasing extent is arranged adjacent to the filament so that 
the hotness of the filament controls the conductivity of the 
resistance. The resistance is in an electrical circuit arranged to 
control the operation of any suitable detecting, indicating or 
recording device in accordance with the degree of its con- 
ductivity. Thus, heating of the filament owing to the catalytic 
action causes an increase in the conductivity of the resistance, 
with the result that the indicating or other device is operated 
to an extent commensurate with the hotness of the filament. A 
suitable resistance comprises a bead of copper oxide fused to 
two leads which also serve to support it in position adjacent to 
the filament, and boron has been found to give satisfactory 
results when used. A suitable electric circuit comprises a fila- 
ntent circuit, preferably including a switch and a shunt circuit 
including the resistance and an ter or the like in series. 
The detecting, indicating or recording devices may be of any 
suitable known form, and the devices may be of the kind which 
give a warning when the gas concentration is dangerously high. 
—May 9th, 1939. 





LIGHTING AND HEATING 


505,610. November 15th, 1937.—Execrric Arc Lamps, 
K6érting und Mathieson Aktiengesellschaft, of Leipzig- 

. Leutzsch, Germany. 

This invention relates to an electric arc lamp with three elec- 
trodes for operation on the three phases of three-phase current, 
and has for its object to provide a simple control mechanism for 
the three electrodes. The electrodes A, B, and C are held by 
three similar pivotal holder arms D, E, and F, Each of these 
holder arms is slidable over a fixed shaft about which it performs 
its pivotal movement and is excentrically connected with one of 
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the three gear wheels G, H, and J. Coaxial and rigid with the 
gear wheel G, which is provided with double teeth, is a 
sprocket wheel K carrying a chain for transmitting the move- 
ment from the control magnet. Owing to the three gear wheels 
being coupled together, all three electrode holder arms follow 
the movement of the magnet. Fig. 2 shows in transverse section 
the inter-engagement of the three gear wheels. The wheels H 
and J are provided with normal pinion teeth, whereas the gear 
wheel G with the axis of rotation L is provided with double 
teeth M, which engage in the teeth of the two wheels H and J. 
—May 15th, 1939. 


MISCELLANEOUS 


504,779. October 14th, 1938.—ELectric INTERRUPTERS, 
Robert Bosch G.m.b.H., of 4, Militarstrasse, Stuttgart, 
Germany. 

This specification describes an electric interrupter for ignition 
devices of internal combustion engines particularly suitable for 
high speeds. A is the interrupter rocking arm or lever, which 
is pivotally mounted at B to the interrupter plate C. A bush 
D of insulating material serves for insulating the lever from the 





pin B. To the end of the rocking arm A remote from the bush | 
and at the same point thereon are secured the movable inter- 
rupter contact E, the cam follower G engaging the cam F, and 
the interrupter spring J causing the contact pressure between 
the movable interrupter contact E and the fixed interrupter 
contact H. For securing the spring J the contact E and the 
cam follower G to the rocking arm there is a rivet K, whilst for 
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setting the spacing of the contacts the fixed contact H is mounted 
on a carrying plate L, which is rockable about the bolt B, 
and is provided with a slot M so that it can be adjustably fixed 
in any one of a number of positions by means of the setting 
screw N, adapted for screw threaded engagement with the 
interrupter plate C.—May Ist, 1939. 


28th, 
Woodlands Farm 


1937.—TootHep Gears, Thomas 


504,822. August 
Road, Erdington, Bir- 


Shelton, 55, 
mingham, 24. 
The invention relates to toothed wheels produced by mould- 
ing an organic thermo-plastic or thermo-setting substance, 
such as synthetic resin. Its object is to provide improved 
means for the production of gears, from the substance or sub- 
stances referred to, having a central strengthening rib. In the 
accompanying drawings Fig. 1 is a diagrammatic section of 
two mating gears, one of which has a full-depth annular rib 
central of the face width, and Fig. 2 is a sectional elevation of 
a mould according to the invention for producing spur gears. 
Referring to Fig. 1, the gear A, which is assumed to be a gear 
moulded from a thermo-plastic or thermo-setting substance, 
and produced according to the invention, is provided, mid-way 
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of its face width, with an annular rib extending the full depth 
of itg teeth and the teeth of the mating gear B, which may be a 
moulded or a metal gear, are provided with central grooves as 
to receive the rib of A with suitable clearance. Referring to 
Fig. 2, which shows one form of mould in accordance with the 
invention for producing spur gears, C represents a lower and D 
an upper mould part. Each mould part has a removable liner 
portion C, or D,, which portions are secured and located by 
grub screws and pins. Projections E and F on the respective 
parts C, and D, form the major portions of the tooth spaces 
of the gear, the rounded corners of the teeth being formed by 
recesses in central portions of the mould parts. Ejectors, ouak 
as G, may pass through openings in the fixed mould part for 
the ejection of the moulded gears. A mould for the production 
< _ gears is also described in the specification.—April 
8th, 1939. 


504,853. January 27th, 1938.—LupROoVEMENTsS RELATING TO 
Botts, Oliver Edwin Simmonds, Shell-Mex House, Strand, 
London, W.C.2; and Simmonds Development Corporation, 
Ltd., 18, Essex Street, Strand, London, W.C.2. 

A self-locking bolt in accordance with this invention is illus- 
trated in the accompanying drawing. There is férmed in the 
bolt shank a shallow slot A extending from the outer end of the 
shank to a point slightly beyond the screw-threaded part. 
Housed within the slot is an inset B of elastic material of trape- 
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zoidal form in cross section. The outer side of the inset extends 
beyond the inner edge of the bolt threads, but not beyond their 
outer edges. The inter-engaging surfaces of the slot and inset 
effectively prevent unintentional withdrawal of the inset from 
the bolt shank laterally, and not only is the bolt shank not 
substantially weakened, but peripheral contraction on screwing 
the bolt into a nut, which occurs in cases where the slot is deep, 


Forthcoming Engagements 





S sate, 


Secretaries of Institutions, » &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








Association of Mining Electrical Engineers 
To-day, June 23rd.—Annual Convention in Sheffield. 
Institution of Automobile Engineers 
Friday to Sunday, June 30th to July 2nd.—Summer meeting in 
the Oxford district. 


Institution of Civil Engineers 
Tuesday, June 27th.—Great George Street, Westminster, S,W.1. 
“The Work of the Military Engineer in War,” Brigadier 
C. A. Bird. 6 p.m. 


Institution of Electrical Engineers 
Thursday, June 29th—SourtH Miptanp CENTRE: Summer 
meeting, including visits to the Stafford works of the 
English Electric Company, Ltd., and the Crewe works of 
the L.M.S. Railway. Start from Birmingham, New Street 
Station, 8.30 a.m. 


Institution of Engineers-in-Charge 
Thursday, June 29th.—Visit to works of Boot’s Pure Drug Com- 
pany, Beeston, Nottingham. Train from Euston. 11 a.m. 


Institution of Mining Engineers 
Wednesday to Friday, June 28th to 30th.—Summer meeting in 
Sheffield. 
International High Tension Conference 
Thursday to Saturday, June -29th to July 8th.—Foudation 
Berthelot, 28 bis, rue Saint-Dominique, Paris. 
Manchester Association of Engineers 
Wednesday, June 28th.—Visit to works of Churchill Machine Tool 
Company, Ltd., Broadheath, near Manchester. 2.30 p.m. 
Thursday, July 13th.—Visit to the soap, candle and starch works 
of Co-operative Wholesale Society, Ltd., Irlam. 2.30 p.m. 
Royal Agricultural Society of England 
Tuesday to Saturday, July 4th to 8th.—Annual Show in Windsor 
Great Park. 








CONTRACTS AND ORDERS 


The Editor is always happy to print short announcements of 
contracts and ordere in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Sremens Erecrric Lamps anp Suppuiss, Ltd., have received 
from the London County Council a contract for the supply of 
Siemens electric lamps of all types to meet the requirements of 
the Council for a further twelve months. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 





Mr. H. E. Harris, M.I. Mech. E., has been appointed a 
director of Platt Brothers and Co., Ltd., Oldham. Mr. Harris, 
who has been with the company for ten years, will continue to 
act as controller of purchases to the group of firms forming 
Textile Machinery Makers, Ltd. Mr. H. J. Gorbutt, secretary, 
has also been appointed a director of Platt Brothers and Co., 
Ltd. He has been with the company for the past thirty-nine 
years and will retain his position as secretary. 








CATALOGUES 





Rose, Downs anp THompson, Ltd., Old Foundry, Hull.— 
List No. 32 of cotton seed preparing machinery. 

Normanp Evectricat Company, Ltd., North Street, Clapham 
Common, 8.W.4.—List No. 394 of small variable-speed motors. 

ALLEN, West anv Co., Ltd., Brighton.—lIllustrated brochure 
of a complete range of high-tension switchgear up to 11,000 volts. 

Georce Kent, Ltd., Luton, Beds.—A new publication 
describing a wide range of instruments designed for use in the 
petroleum industry. 

Sremens Exectric Lamps anp Supp.iss, Ltd., 38, Upper 
Thames Street, E.C.4.—Catalogue No. Z135 on low-tension 
switch and fuse gear. 

RENOLD aND Coventry CHatn Company, Ltd., Didsbury, 
Manchester.—Leaflet showing applications of Renold chains 
for driving and conveying in mines. 

Hinp Grirriras Furnaces, Ltd., Rolfe Street, Smethwick, 
Birmingham.— Leaflet describing furnaces for the heat treat- 
ment of steel and light metal alloys. 

Morris AND INGRAM, 26, Finsbury Square, London, E.C.2.— 
Leaflets on ‘‘ Hall ” excentric valve seat grinders and inserters, 
and the “‘ Sioux ” valve face grinding machine. 

Neckar Water Sorrener Company, Ltd., Artillery House, 
London, 8.W.1.—A pamphlet surveying some industries in 
which the company’s water treatment plants are used. 

DusitieER ConpDENSER Company (1925), Ltd., Victoria Road, 
London, W.3.—Booklets on fixed condensers and fixed and 
variable resistances covering a wide range of applications. 

HapFiE.ps, Ltd., Sheffield—A number of pamphlets on heat 
and corrosion-resisting steels, steels for automobiles and aircraft, 
pulling jacks for use in mines, quarries, &c., stainless iron, &c. 

Ganpy Beitr Manuracturine Company, Ltd., Wheatland 
Works, Seacombe, Cheshire.—Descriptive broch on indust 
brake linings, their manufacture, selection, and applications. 

GrngraL Exectric Company, Ltd., Magnet House, Kings- 
way, London, W.C.2.—Revised catalogue, section W (3), of 
wiring sundries, including insulators, insulating materials, 
dynamo and instrument wires, tapes, cable racks, &c. 

METROPOLITAN-VICKERS ELECTRICAL Company, Ltd., Traf- 
ford Park, Manchester.—Particulars of the “ Traffoblak * 
system of lighting, permitting work under daylight conditions, 
coupled with unlimited night illumination, which is completely 








tiie or substantially completely prevented.—May 2nd, 
9. 
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A Seven-Day Journal 


New L.C.C. Water Mains and Pumping 
Stations 


WE have already recorded in a Journal note of 
May 12th the decision of the London County Council 
to lay down two 24in. water mains, to make supplies 
of unfiltered water from the River Thames and the 
Grand Union Canal available in emergency conditions. 
On Tuesday, June 27th, various other measures con- 
nected with London’s emergency fire services were 
discussed in the reports of the Fire Brigade Com- 
mittee. In addition to the mains above mentioned, 
it is proposed to construct two puniping stations on 
the river, each of which will be designed to draw 
5000 gallons of water per minute from the River 
Thames at embankment level, such water being 
relayed by fire engines to points where, on outbreak 
of fire, it may be needed. The cost of these 
new stations is estimated at £17,500, with an 
annual maintenance cost of £100 each. The Home 
Office has been asked to recognise this expenditure 
as ranking for grant at the rate of 90 per cent. For 
the two new mains for unfiltered water, and the 
two pumping stations, five sets of oil engine driven 
pumping machinery will be required. Three will be 
required in connection with the new mains laid through 
the City and the West End for obtaining water from 
the River Thames and the Grand Union Canal, and 
two for the smaller pumping stations. In connection 
with the organisation of the emergency fire brigade, 
it is reported by the Fire Brigade Committee that pre- 
mises are required for this special work. Owners of 
river craft have placed at the disposal of the Council 
thirty suitable craft to act as a river patrol in emer- 
gency service. These, along with their crews, have been 
enrolled in the auxiliary fire service. For the use of 
this service the disused Battersea Bridge river station 
is to be reopened. An order for ten fire boats with 
equipment has been approved and the boats, which 
are of wooden construction, will be built by Mr. Frank 
Curtis, of Looe, Cornwall. Tenders are to be invited 
for further fire boats, with alternatively single or 
double wooden hulls or steel hulls. 


The 1940 Machine Tool Exhibition 
Cancelled 


On Thursday, June 22nd, it was announced by the 
Machine Tool Trades Association that the Machine 
Tool Exhibition which was to have been held at 
Olympia in April, 1940, had been cancelled, in view 
of the extreme pressure for the deliveries of the 
machine tools for the Defence Programme. Although 
this decision was expected in many quarters, and will 
perhaps occasion little surprise among those closely 
acquainted with the position in the British machine 
tool trade, it is a further break in the original inten- 
tion of the Association to hold an exhibition at 
intervals of about four years. The first Machine 
Tool Exhibition was held in October, 1912, and the 
war prevented a further exhibition being held until 
the September of 1920. Four years later the Machine 
Tool Trades Association decided not to allow its 
members to show their products at the British Empire 
Exhibition which was held at Wembley, but the 
third Machine Tool Exhibition was held at Olympia 
in 1924. After an interval of four years a further 
successful exhibition, the fourth, took place at 
Olympia, in September, 1928. Six years then 
elapsed between that exhibition and the fifth 
exhibition which was held at Olympia in 1934, and 
it now seems as if an even longer time must pass 
before engineers in this country and from abroad, are 
able to review the remarkable progress made by 
British machine tool manufacturers in recent years. 

Oil Engine Reliability 

In the course of a presidential address given at the 
recent summer meeting of the Diesel Engine Users 
Association, at King’s Lynn, Mr. George E. Windeler 
dealt with the reliability of the oil engine. The 
Association, he said, was formed in order to bring 
together those who had direct experience of oil engine 
running and maintenance. Its many discussions 
went to show that lack of attention, either in calcula- 
tions, design, material, machining processes, or 
erection, were responsible for the heavy charges of 
maintenance, and lack of reliability. He called the 
special attention of manufacturers to the necessity 
of examining thoroughly the construction of their 
productions, during the process of manufacture, as 
this would, he said, not only reduce the overhead 
charges, by not having to replace parts or sending 
skilled engineers to give attention after the engine 
was erected on site, but would help to increase the 
reliability and freedom from trouble, reduce the 
maintenance cost, and the apprehension of the users. 
Mr. Windeler called for more attention to be given to 
the design of foundations, and the examination of 
subsoils. Alignment and the checking of machine 
tools and finished parts was most important. A vital 
matter was provision for examining and cleaning the 
water-cooled spaces, of cylinder liner casings, cylinder 





covers, oil coolers, and the like, and the user might 
well observe more care in respect to the question of 
water supplies. The adjustment of parts requiring 
maintenance was not given sufficient care, and many 
breakdowns were entirely due to gross carelessness 
respecting the lack of or unsatisfactory locking 
devices. Many troubles recurred on a large scale 
through faulty lubrication systerns, and this was 
particularly apparent in high-speed designs and 
practice. Piston and piston ring design were impor- 
tant especially the gap in the piston rings. Greater 
care should be taken with exhaust pipe arrangements 
and provision made for the easy cleaning of pipes and 
silencers. The same applied to air inlet pipe systems. 


A Collapse on the Albert Canal 


WE regret to have to record the death of a Belgian 
Government engineer, M. Cogan, following the collapse 
of one of the banks of the Albert Canal near Hasselt 
on Monday afternoon, June 26th. During last week 
cracks were observed near one of the locks, and the 
Government engineer and two workmen were engaged 
in repairing them when the failure occurred. The 
three men were carried away and one drowned by the 
water which made a breach in the bank some 600ft. 
in length and flooded a large area. Many farms and 
homesteads were surrounded, and about 250 acres 
were flooded. The flooding was increased by the 
water entering the River Demer, which overflowed 
its banks. Much damage has been done to the 
canal and it is feared that it will be a considerable 
time before the necessary repairs can be completed. 
In a Journal note of May 26th we recorded the 
opening of the International Water Exhibition at 
Liége, which took place on Sunday, May 2Ist, and is 
closely allied with the approaching completion of the 
Albert Ship Canal, work on which was begun in 1930 
and which is to be officially inaugurated by King 
Leopold on July 30th. The canal, which connects 
the rivers Meuse and Schelde, will provide a waterway 
between Antwerp and Liége, making Liége an inland 
port, served by ships up to 2000 tons deadweight 
carrying capacity. It has a length of close upon 
100 miles and includes six locks. Reference to its 
structure will be found in a series of three illustrated 
articles which were published in THE ENGINEER in 
the latter half of May, 1935. 


The National Physical Laboratory 


On Tuesday last, June 27th, more than 1500 visitors 
were invited to the National Physical Laboratory on 
the occasion of the annual inspection by the General 
Board. A reception was arranged in the high-voltage 
laboratory, the large hall containing a million-volt 
transformer and other high-voltage apparatus, and 
the visitors were received by Sir William Bragg, 
President of the Royal Society and Chairman of the 
General Board, Dr. C. G. Darwin (Director), and other 
members of the Board. Following the reception 
demonstrations were given of the million-volt impulse 
generating plant, used for testing lightning protection 
devices, and the effect of lightning on power trans- 
mission lines. All the departments of the laboratory 
were open to inspection. Among the many exhibits 
there were to be seen a number of interesting researches 
in progress in the engineering department, particu- 
larly apparatus for measuring the “ creep ” of stressed 
metals. at high temperatures. In the metallurgy 
department the action of steam on steel under stress at 
temperatures up to 600 deg. Cent. was demonstrated. 
In the form of thimbles, the specimens are sub- 
jected to tension by the internal pressure of steam 
and maintained at a constant temperature by external 
heating in a regulated atmosphere. After each 
experiment the scale formed is measured and inspected 
under the microscope. Popular interest was as great 
as ever in the exhibits in the William Froude Labo- 
ratory, where, in the Lithgow propeller tunnel, 
research was seen in progress on the prevention of 
cavitation. In the new tank test runs were made to 
demonstrate the effect of bilge keels on the rolling 
of ship models. Research work was to be seen on 
aircraft problems in the aerodynamics department and 
the various wind tunnels, including the compressed 
air tunnel, were open to inspection. 


The Horse-Power Tax 


In the discussion on the Chancellor of the Exche- 
quer’s proposals to increase the horse-power tax of 
motor cars to 25s. per horse-power in the House of 
Commons on Tuesday evening, some opposition was 
shown to this increase on the grounds that motor 
manufacturers would be penalised, both in regard to 
home and export trade. Proposals were made to 
limit the tax to new cars and exempt older cars. Sir 
John Simon resisted this suggestion, and said that 
to-day there were about 2,000,000 private cars 
licensed and running on the roads, and if such a 
suggestion were to be adopted only 600,000—those 
registered in 1937-38—would pay the higher duty, 


and 1,400,000 would still pay the tax at the old rate 
of 15s. From the point of revenue that would be a 
very serious change which he could not accept. He 
said that when he found the challenge was being 
made, he had the matter re-examined by Ministry of 
Transport officials and by his own officials. It was 
found that when the estimates were reviewed and 
recalculated they were quite correct. He was 
anxious, however, to help the manufacturers with 
regard to export trade, and he made the suggestion 
that perhaps some modification might be made to the 
formula on which the horse-power tax was based. 
At present this took into account the area of the 
piston, the bore, and the number of cylinders, but 
not the length of stroke and the speed of the engine. 
The formula had led to the design in this country of 
a small high-speed engine which was not necessarily 
the kind of engine that was good for export. He was 
very conscious of this, as was also the Ministry of 
Transport. No Government Department could take 
upon itself to review the formula. He stated, how- 
ever, that if a revision was required, and it was 
offered by the manufacturers and designers to suit 
their purpose, then it would be his duty to facilitate 
such @ revision in any way, always provided that the 
new formula proposed would not reduce the revenue 
by its substitution for the old. 


Salvage of H.M.S. “ Thetis ” 


AFTER the suspension of the salvage operations on 
the sunken submarine “Thetis” about a fortnight 
ago, further efforts are now to be made to refloat the 
ship, which, it is intended, shall be transported to 
Red Wharf Bay, Anglesey, by a series of short lifts. 
The principal ship engaged in the work is the “ Zelo,” 
a vessel of 3300 tons deadweight carrying capacity, 
with a length of 308ft., a beam of 43ft., and a depth 
of 19ft. 7in. This ship, which has a particularly deep 
hull, has been strengthened while berthed in Cammell 
Laird and Co.’s wet basin at Birkenhead, and 
before the week-end will proceed to the site of the 
wreck about 17 miles from Llandudno in Liverpool 
Bay. For lifting the submarine, heavy Qin. lifting 
wires, which have been manufactured by British 
Ropes, Ltd., of Glasgow, are to be used. Naturally, 
much will depend on weather conditions, and in order 
to preserve smooth water, notice has been given to 
all ocean-going ships to give the site of the wreck a 
5-mile berth, and therefore preserve as far as possible 
smooth water. The salvage plans include proposals 
for making about ten lifts, averaging approximately 
12ft. for each lift, and the nature of the ground over 
which the submarine will have to be towed is being 
surveyed by H.M.S. “Gleaner,” a minesweeper 
employed on surveying service. Other vessels, which 
are now at the scene of operations, include, besides 
the steamer “ Zelo,” the steamer “ Ranger,” belong- 
ing to the Liverpool and Glasgow Salvage Associa- 
tion, which has charge of the operations; H.M.S. 
““Tedworth,” belonging to the Home Fleet Deep 
Diving Unit; H.M.S. “ Hebe,” of the First Mine- 
sweeping Flotilla; and a number of tugs. No 
definite plans have been made for dealing with the 
submarine when she reaches Wharf Bay, Anglesey, 
but it is expected that the depth of water will be such 
that the conning tower will be dry at low tide. This 
will enable the ship to be drained by salvage pumps, 
after which it should be possible to tow her to dry dock. 


The Oil Engine Industry 


SPEAKING at the annual general meeting of Ruston 
and Hornsby, Ltd., which took place in London on 
Tuesday, June 27th, Mr. George R. Sharpley, the 
chairman of the company, made reference to the 
development of the British oil engine industry. With 
regard to his own firm, he was in a position to state 
that its general oil engine business showed a welcome 
advance. The industry, however, continued to feel, 
he said, very severely the competition of certain 
Continental countries, which could only be combatted 
by collective action and a carefully-thought-out 
Government policy aimed at countering the effects 
of currency manceuvres, barter trading, and sub- 
sidies. Unfortunately, that method of trading was 
becoming increasingly serious in our Dominions and 
overseas markets. The Secretary of the Department 
of Overseas Trade had expressed the desire that 
industries should so organise themselves as to be 
able to do their share in meeting and negotiating 
trade agreements with foreign competitors. He was 
able to say that the larger portion of the oil engine 
industry in this country was now engaged upon the 
investigation of ways and means to meet the desires 
of the Government in that respect. In order to assist 
the industry to do so, it had engaged the services of 
Sir Lynden Macassey, who had had a wide experience 
of work of that character. When the oil engine 
industry had put its house in order in that respect it 
would have a just claim upon the Government to do 
its corresponding share in meeting those phases of 
foreign competition which were beyond the powers of 





industry to combat. 
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New Floating ‘Dock for Durban 


a 


N one of our “South African Engineering 

Notes,” which was published in our issue of 
February 10th, 1939, we recorded the safe arrival 
and setting to work of the new floating dock for 
Durban Harbour. The dock was built to the 
order of the South African Railways and Harbours 
Administration by the Furness Shipbuilding Com- 
pany, Ltd., of Haverton Hill-on-Tees, to the 
designs and under the supervision of Messrs. 
Clark and Standfield, of 11, Victoria Street, 
London, 8.W.1. The interests of the owners 
were represented in this country by Mr. T. C. 
Swallow, M.1. Mech. E., the Advisory Engineer 
to the South African Railways and Harbours 
Administration. 

We are indebted to Dr. E. H. Salmon, 
M. Inst. C.E., of Messrs. Clark and Standfield, for 
the further particulars of the construction and 
equipment of the dock whichare given in thisarticle. 

The new dock has been designed to deal with 
the smaller vessels, including dredgers and whalers, 
which use Durban Harbour, and it will supple- 
ment the work of the large graving dock. It 
replaces the existing floating dock at Durban, 
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machinery installation. In the old dock, steam 
machinery was employed, and it had two boiler- 
rooms, containing in all five boilers. There were 
two control houses, and a duplicate system of 
semaphore signals, so that the operator in one 
control house might know what his fellow-operator 
was doing, otherwise disaster might have resulted. 
In the new dock, both the machinery and controls 
are all-electric. The complete control of the dock 
is centred in one small cabin, and the whole of 
the working is under the control of, and can be 
operated by, one man. Power is taken from a 
shore supply at 6600 volts, three-phase, which 
passes through a 400-kVA transformer on the 
main supply, reducing the voltage from 6600 to 
380 in the supply cable from the shore to the 
main switchboard on the dock, and thence to 
the power units. The whole of the electrical 


installation was supplied by the British Thomson- 
Houston Company, Ltd., and it includes, besides 
fifteen motors with an aggregate horse-power 
of 440 B.H.P., a metal-clad, draw-out-pattern 
switchboard, which is equipped with oil-immersed 
feeder switches. 


The lighting is carried out at 
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SECTION THROUGH FLOATING Dock 


which, we may recall, was built in 1902-1903 
by Swan, Hunter and Wigham Richardson, Ltd., 
of Wallsend-on-Tyne, particulars and illustrations 
of which were given in our issue of August 14th, 
1903. That dock, after giving excellent service 
over a period of thirty-three years, was put out 
of commission two years ago, and it is now used 
as a floating platform for the construction of 
concrete blocks required for the harbour works. 
As will be seen from the drawing we reproduce 
opposite, the new dock is double-sided and is 
of the “box” or non-self-docking type. Its 
principal dimensions are as follows :—Overall 
length, 350ft.; overall width, 88ft.; clear width 
between fenders, 63ft. llin.; draught of water 
over keel blocks, 17ft. 6in. The pontoon proper 
has a depth of 9ft. at its centre, and it is divided 
transversely into three compartments by two 
water-tight bulkheads, and longitudinally into 
six compartments by five transverse water-tight 
bulkheads. The walls of the dock extend to a 
height of 27ft. above the pontoon deck, are 
12ft. wide at the bottom, and batter back to 8ft. 
wide at the top. On the top deck of the port wall 
there is, at the centre, the control house, while 
the main machinery and accommodation are 
fitted on a water-tight deck inside the wall, 
which, as shown in the bottom of the plan, 
extends from end to end of the wall. The design 
of the dock is of interest as illustrating the great 
advance which has taken place since the earlier 
dock was built thirty-five years ago. This 
is particularly noticeable with regard to the 





110 volts A.C., a 45-kVA, 380/190-volt lighting 
transformer being provided on the dock for this 
special purpose, along with a metal-clad switch- 
board for the lighting circuits. Included, 
besides the internal and external lighting, is a 
complete floodlighting system complete with the 
usual lighting clusters, for the well of the dock, 
in order to facilitate night service. 

The main pumping machinery is designed with 
a capacity to lift a vessel drawing 17ft., with a 
displacement of 3000 tons, in 14 hours. It comprises 
two separate, but interconnected, installations, 
each consisting of two electric motors driving 
centrifugal pumps. The four main motors are of 
the slip-ring type, with a rated output of 45 B.H.P. 
each. They drive four 16in. vertical-spindle-type, 
mixed-flow centrifugal pumps, each of which has 
a designed duty of delivering 28 tons of sea 
water per minute, against a head of 16-4ft. 
The pumps were designed and supplied by W. H. 
Allen, Sons and Co., Ltd., of Bedford. The pump 
motors are operated as regards their starting and 
stopping and speed control from the main control 
house, a push-button, remote-control system being 
installed. In order to indicate in the control-room 
the exact depth of water in each of the com- 
partments a series of ““ Pneumercator ” indicators 
was supplied by Kelvin Bottomley and Baird. 
The valves which govern the ingress or egress 
of water to and from the different compartments 
were supplied by J. Blakeborough and Sons, Ltd., 
of Brighouse, Yorkshire. They are worked by hand 
levers from the control room, and the gear 





employed is very similar to signal gear as used 
on railways. 

Among other auxiliary machinery may be 
mentioned a Reavell air compressor coupled directly 
to a 100 B.H.P. electric motor, which is auto- 
matically controlled. The capacity of this unit 
is 400 cubic feet of free air compressed to 100 lb. 
per square inch pressure per minute, and the air 
supply is carried in mains which run along each 
of the walls. For fire and washing-down services, 
an electrically driven pump with a designed 
output of 450 gallons per minute delivered to 
200ft. head is provided. There are four electrically 
driven capstans, each with a pull of 3 tons at 60ft. 
per minute, also an electric portal crane designed 
to lift 3 tons at a radius of 42ft. and at a rate of 
100ft. per minute. The capstans and crane were 
supplied by Stothert and Pitt, Ltd., of Bath. 
A complete intercommunicating telephone system, 
which has a shore connection, has been provided. 
A welding installation is provided, and can be 
worked from multiple-plug switch boxes, which 
are conveniently arranged along the port wall of 
the dock. Accommodation for a dockmaster, two 
operators, and four dock hands is provided; while 
additional accommodation on the water-tight deck 
of the port wall includes store rooms and a small 
workshop. 

The dock has been designed in such a way 
that either one, two, or four vessels can be lifted 
at once. There are, as will be seen from the drawing 
on the opposite page, three lines of keel blocks, 
a centre line with fixed timber blocks, and two side 
lines with timber blocks on steel bases. The side 
blocks are movable, and they can be easily adjusted 
to meet the type of ship to be lifted. For use 
with the larger ships thirty-eight bilge blocks 
with sliding wedges have been provided. These 
will be clearly seen in the accompanying end-view 
drawing. 

Among the craft which it is expected will 
utilise the dock are a large number of Antarctic 
whale catchers. They are comparatively small 
ships having an average deadweight capacity of 
about 650 tons. It is the intention to dock four 
or a lesser number of such craft at one time. As 
these vessels have a considerable rise of floor, 
special mechanical bilge shores, which are also 
shown in the end view, have been provided in 
order to support them. As the drawing clearly 
indicates, the side shores are of the double pattern, 
the ends being connected by a vertical timber 
in.order to facilitate the docking of any size of 
vessel. From the drawings and engravings repro- 
duced, it will be seen that a pair of flying gangways 
afford access when closed from one side wall to 
the other at the bow end of the dock. The other 
usual fittings such as ladders, bollards, fairleads, 
&c., are provided. 

A site for the dock was prepared by the 
Administration, and the dock is moored by 
a special system of anchor cables led from the 
dock to permanent anchor blocks. These blocks 
were also being provided and laid by the Administra- 
tion. The order for the dock was placed with the 
builders, the Furness Shipbuilding Company, Ltd., 
of Haverton Hill-on-Tees, in August, 1937, and 
the dock was launched on. July 28th, 1938. A 
view of the dock taken as it moved down the ways 
is given on page 798, and the general construction 
of the dock can be seen from this view and a 
further view on the same page showing the dock 
beginning to submerge during the trials which 
were successfully carried out at the builders’ 
yard. At the end of August, 1938, the dock was 
completed ready for towing, and it left Haverton 
Hill-on-Tees on September 7th in charge of 
Messrs. L. Smit and Co.’s tug “ Roode Zee.” 
It completed its voyage of about 7000 miles 
on December Ist, 1938. Soon after its arrival 
it was placed in the graving dock at Durban for 
examination and painting, and was found to have 
finished its long voyage in excellent condition. 
The official trials were satisfactorily completed 
on January 18th, 1939, when the test ship, the 
dredger “ Oceanus,” was lifted. This ship has a 
length of 280ft., a beam of 46ft., and a depth of 
20ft., and it was lifted in the net time of eight-two 
minutes, thereby demonstrating that the dock 
is fully capable of fulfilling the contract con- 
ditions. During the official trials in South Africa, 
the South African Railways and Harbours Adminis- 
tration was represented by the Harbour Engineer, 
Mr. D. E. Paterson, the Port Captain at Durban, 
Captain J. E. Eaglesham, and the Supervising 
Marine Engineer, Mr. 8. J. Harrison, the con- 
tractors being represented by their agent in South 
Africa, Mr. J. W. Saaler, M.I.E.E., of Johannes- 
burg, and Mr. David King. 
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The Habbaniyah Flood Control 
Scheme, Iraq 


™ E conditions of flow of the two great rivers of 
Iraq, the Tigris and the Euphrates, provide 
great problems for engineers to solve. Their 
sources are situated in the high mountains of Asia 
Minor and each spring with the melting of the 
snows the water comes down in great floods that 
do very heavy damage to crops and endanger the 
towns and villages in the river valleys. Each 
year Baghdad itself is threatened and has to rely 


making the best use possible of the amount of 
water flowing at periods of low river level. Sir 
John Jackson, Ltd., were the contractors for the 
Hindiyah barrage constructed before the war, 
and Balfour Beatty and Co., Ltd., built the 
recently completed Kut barrage on the Tigris, 
100 miles south of Baghdad, which sends water to 
the arid Gharraf area. The consulting engineers 





for this latter scheme were Messrs. Coode, Wilson, 


a party of engineers and should such a scheme be 
found to be practicable it is likely to be put into 
effect within a few years. 

Works now about to be begun to mitigate floods 
on the Euphrates were first suggested as far back 
as 1911 by the late Sir William Willcocks. Some 
30 miles to the west of Baghdad and to the south 
of the Euphrates river channel there exists a large 
expanse of water known as Lake Habbaniyah, 
which is used by the flying boats of Imperial 
Airways as a base on the route between Egypt and 
the Persian Gulf. The water surface of the lake 
normally lies at a level lower than that in the river 
on the west and north. The contours being favour- 
able for the storing in the lake of a very large 
volume of additional water, Sir William Willcocks 
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MAP OF LAKE HABBANIYAH AND ITS SURROUNDINGS 


upon the strength of the bunds along the river to 
hold back the water, the level of which is many 
feet above that of the city. At other times of year 
the flow in the rivers becomes so low that there is 
scarcely enough to provide for the needs of agri- 
culture. Engineers have therefore concerned 
themselves with the tasks of providing means for 
the escape or storing of flood waters and of building 





barrages and canals for irrigating the land and 
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— Downstream width of chgnnel 94°00m. 


Mitchell and Vaughan-Lee, of Westminster. Both 
these structures are mainly concerned with the 
storage and direction of water for irrigation 
purposes and their influence upon floods is only 
indirect. Schemes have, however, been in existence 
and under discussion for many years for the 
definite alleviation of floods. At the present 
moment the possibility of developing a scheme for 
flood relief in the River Tigris is being examined by 
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suggested that a channel should be cut from the 
river on the west along which, during times of 
flood, water could be diverted into the lake and 
thence by an escape channel into a depression, 
referred to later. As recorded in a Journal note in 
our last week’s issue, part of this scheme, as 
developed by the consulting engineers, Messrs. 
Coode-Wilson, Mitchell and Vaughan-Lee, is now 
to be carried out and a contract for the works 
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Concrete in Mass 
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has been awarded to Balfour Beatty and Co., Ltd. 

The general arrangement of the present scheme 
is shown on the map. The Ramadi inlet channel will 
be excavated for a distance of about 7} kiloms. 
from the river to the north-west end of the lake. 
About halfway along this canal, which will be about 
92m. wide and 44m. deep, an inlet regulator 
structure is to be built with twelve openings, each 
6m. wide. By this means the inflow of water to 
the lake will be controlled. In the past flood 
waters have sometimes been diverted into the lake 
by the expedient of deliberately breaking down 
the river bund at a suitable point. Unfortunately, 
owing to the run of the contours around the lake, 
some of the water so diverted has, after the lake 
had filled, overflowed back into the river from the 
northern side of the lake. Low and comparatively 





course from the north-east corner of the lake, as 
shown on the map. But the necessary works are 
not included in the present contract. It is prob- 
able that this portion of the full scheme will be 
carried out some time in the future. 

The two regulator structures are similar in 
design. Both are designed as mass concrete struc- 
tures with concrete block faced piers, as shown by 
the accompanying drawings. Each carries a 
roadway. The inlet regulator has gates 7-50 m. 
high and the outlet regulator gates 6-50 m. high. 
Below ground certain differences will be observed 
arising from the differing characteristics of the sub- 
strata. The inlet regulator will be built on com- 
paratively soft alluvial matter deposited by the 
river. It has sheet steel pile cut-offs with sub- 
sidiary concrete cut-offs. But the escape regulator 
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DESIGN OF ESCAPE REGULATOR 


short stone-faced earthen banks will therefore be 
built at the places concerned and the situation of 
these banks and the names given to them are 
shown on the map. The capacity of the lake alone 
is not sufficient to store more than a proportion of 
the amount of flood water that comes down the 
river. An escape channel about 8 kiloms. long is 
therefore to be cut from the south-east corner of 
the lake. The flow through it will be controlled by 
a regulator with eight openings, each 6 m. wide. 
The water coming down this channel will be 
directed to a depression in the desert region to the 
south of the lake. This area is at present barren, 
arid, and uninhabited, and the water is likely to 
disappear through the combined action of evapora- 
tion and absorption into the soil. The full scheme 
includes the construction of a further channel for 
returning stored water to the river lower down its 





will be carried by a totally different material. We 
recently had an opportunity to examine a sample. 
It is reddish in colour and hard, not unlike baked 
clay. It is difficult to cut with a knife, but when 
cut leaves a smooth, almost polished, surface. 
The characteristic that has the greater bearing on 
the design of the regulator, however, is the fact 
that when placed in water it rapidly disintegrates 
into slush with no strength whatever. With such 
a material it is clearly essential that water should 
not be able to percolate under the concrete raft 
upon which the regulator is constructed. Yet to 
drive piles through it is impossible. It will there- 
fore be excavated and concrete cut-off walls con- 
structed. 

In carrying out the work the contractors will be 
required to excavate some 7,609,000 cubic metres 
of material in forming the inlet and escape channels, 





to lay 44,000 cubic metres of concrete, and place 
about 39,600 cubic metres of limestone pitching. 
The latter will be placed partly on the earthen 
banks, amounting in length to a total of about 
8 kiloms., at various points of the periphery of the 
lake and partly in the inlet and escape channels. 
By far the greater part of the cost of the scheme 
lies in that of the excavation of the channels. 
The gross cost of the works is nearly £900,000, of 
which one-third provides for the regulators and 
gates and the remaining two-thirds on the excava- 
tion of the channels. The main reason for this 
high excavation cost can be found in the charac- 
teristics of the material, already mentioned, on the 
site of the escape channel. What form of machinery 
will be used for cutting this channel has not yet, 
we believe, been definitely decided upon. But it is 
clear that if it takes the form of more or less con- 
ventional excavators, they will need to be particu- 
larly powerful and particularly rugged in structure 
to stand up to the work. We await with interest 
the time when we shall be able to describe in 
detail the finished works and the methods adopted 
in their construction. 








American Engineering News 
Snow Surveys Indicate Stream Flow 


In regions where the supply of water needed 
for irrigation must originate in mountain snows, 
special methods have been developed for measuring 
the depth and density of the snowfields and predicting 
the probable flow in the streams during the summer 
or growing season. The American system was begun 
in Nevada and is practised also in California and 
Utah, the last-named State having now eighty-five 
survey courses, most of which are above the 8000ft. 
level. Altogether, there are now some 600 courses in 
the Western States, and steps have been taken to 
provide active co-operation as to methods of surveys 
and forecasting. It has been shown that a simple 
relation exists between snow cover and water run-off. 
Forecasts are made for two periods, April to Septem- 
ber and July to September. -The first gives the total 
run-off during the irrigation season, and the second 
gives the run-off for the critical low-water period of 
the season. These forecasts average within 5 per 
cent. of the actual run-off, and the maximum varia- 
tion from the actual is 10 per cent., so that they are 
highly useful and satisfactory. With deficient snow 
cover and a forecast of shortage in water supply, 
farmers can reduce the area of their late season 
crops. Studies in Utah show that on streams not 
regulated by storage there is a marked similarity in 
the slope of their daily hydrographs during the falling 
stage, and the critical low-water period. After the 
river discharge has reached its maximum, which is 
shortly before the disappearance of snow from the 
drainage area, this discharge declines rapidly, follow- 
ing a definite law whether in a year of high or low 
flow. Snow surveying is strenuous work. The 
courses are usually intersecting lines, each long enough 
for about twenty samples at 50ft. intervals, the same 
lines being followed each year. Tubular samplers 
cut the samples, which are weighed for density. In 
California, about 150 men are employed on this work, 
travelling on snowshoes or skis. 


Submerged Break waters 


To protect portions of the shore front of 
Chicago, which are exposed to heavy wave action 
and have been seriously eroded by winter storms, 
submerged breakwaters have been used successfully, 
and are being extended on a rather large scale. An 
old and widely used plan has been to form a bulk- 
head or wall composed of double lines of timber 
piles with a filling of massive quarry rocks. This 
protection is only partially effective, as wave action 
gradually shifts or breaks the piles, undermines the 
rock work, or displaces the rocks. It has also the 
disadvantage of being the front line, with no beach or 
foreshore. Under the new plan, the front line of 
defence is pushed out boldly into deep water, some 
500ft. from the shore line, and a bathing beach is 
formed in front of this shore line. In the first con- 
struction the breakwater was similar to the old bulk- 
heads or shore walls, but with its top about 4ft. 
below the normal water line. In the newer work, a 
single line of interlocking steel sheet piling is used, 
with piles 24ft. long, driven so that their tops are 
4ft. below the normal water line. To reinforce this 
wall it has hollow piles filled with concrete, spaced 
about 30ft. apart and rising 4ft. above the water line. 
These not only brace the sheet piling, but have an 
additional effect in interrupting the lines of waves, 
while they also give visual indication of the position 
of the submerged breakwater. Clean sand is then 
pumped in along the shore line to form a beach about 
200ft. wide above the water line and sloping down 
towards the toe of the breakwater. With this work 
there will be ample bathing beach and as much wave 
action as is desirable for bathing, but the strong 
sweep of storm waves will be broken up and the 
dangerous undertow will be eliminated. 
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Cunard White Star Twin-Screw Liner 
‘“¢ Mauretania ”’ 


No. 


ITT 


(Continued from page 765, June 23rd) 


EFORE passing to the boilers and the electrical 
plant of the “ Mauretania,” further reference 
may appropriately be made to the feed heating 
arrangements and the treatment of the make-up 
water. 
THE CLOSED-FEED SYSTEM 
Attached to the main condensers is a Weir 
automatic feed controller, the duty of which is 
to maintain the equilibrium of the system at all 
loads without the necessity of hand manipulation 
of the valves or pumps. The condensate is with- 
drawn by four Weir vertical-spindle extraction 
pumps, two for each set of turbines, one working 
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a designed capacity of 100 tons of water per twenty- 
four hours or about 1000 gallons per hour, the time 
required for precipitation being three hours. In 
this the hardness of London water is reduced from 
approximately 18 deg. to 5 deg. The equipment 
comprises a cream of lime container with a twenty- 
four-hour capacity, a preliminary mixing tank, and 
two reaction and precipitation tanks. A flow 
indicator of the mercurial type, which is actuated 
from a Venturi tube placed in the raw water 
delivery main, gives a direct reading of the quan- 
tity of water delivered to the softener. The cream 
of lime container is fitted with an agitating gear 
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ARRANGEMENT OF BOILER ROOMS AND GENERATOR 


and one standby. Each pump has a designed duty 
of 245,000 lb. of water per hour when drawing from 
a vacuum of 29in. Hg. in the condenser and deliver- 
ing against a pressure of 27-7 lb. per square inch. 
The pump characteristic has been designed to 
give stable operation at all loads, and to provide 
for satisfactory parallel operation if desired. The 
air and non-condensable gases are evacuated from 
the condensers by Weir ‘ Maxivac ” steam jet air 
ejectors, of the three-stage pattern with after 
coolers. Steam is supplied to the ejector nozzles 
at a pressure of 250lb. per square inch and a 
temperature of 700 deg. Fah. The coolers are 
ciréulated with the condensate which is discharged 
from the extraction pumps. On leaving the 
ejector coolers the condensate from each condenser 
passes through a Weir drain cooler with a surface 
of 320 square feet, which raises the temperature 
of the feed water from 83 deg. to 103 deg. Fah. 
The drain from the coolers passes back to the con- 
densers at about 130 deg. Fah. From the drain 
coolers the feed enters the suction of the main 
turbo-feed pumps, which are of the Weir multi- 
stage type. Each of these pumps has a duty of 
230,000 Ib. of feed water per hour delivered against 
a pressure of 565 1b. per square inch gauge. The 
feed pumps discharge through two Weir low- 
pressure feed heaters, each with a surface of 
900 square feet, designed to raise the temperature 
of the feed water from 103 deg. to 186 deg. Fah. 
From the low-pressure heaters the feed passes on 
to two intermediate-pressure heaters, also of the 
Weir ‘ Multi-flow ” type, each with a surface of 
600 square feet, which raise the temperature from 
186 to 288 deg. Fah., the last stage of feed heating 
being by two further similar heaters with a surface 
of 340 square feet, which raise the temperature to 
350 deg. Fah. The admission of the feed to the 
boilers is controlled by Weir ‘‘ Robot ” automatic 
feed regulators, two of which are fitted to each 
boiler. 
Borter Freep TREATMENT 

In order to soften the raw feed required for 
making up the condensate to the required amount 
the Paterson Engineering Company, Ltd., of 
Windsor House, Kingsway, London, W.C.2, has 
supplied a lime softening plant, filters, and a 
“ Basex ” softening plant. The lime softener has 








Room 


liminary mixing tank. The pump has a graduated 
crank disc and a movable crank pin, thereby 
enabling the stroke, and hence the quantity of 
lime cream delivered per stroke, to be varied as 
may be desired. The preliminary mixing tank has 
an agitator gear for thoroughly mixing the lime 
with the hard water before it enters the reaction 
and precipitation tanks. There are two tanks, 
each 9ft. diameter and 9ft. deep, fitted with a 
central tapered collecting tube for soft water, and 
with a sludge agitator and sludge valve. A line 
shaft driven by a ? H.P. motor drives the agitator 
gears for the lime and mixing tanks and also the 
lime supply pump. Filtration takes place in two 











2ft. 6in. diameter quartz sand filters, which have 
a number of Paterson patented collecting orifices 
arranged in such a way as to ensure a uniform 
draw-off of the filtered water and an equal and 
efficient distribution of the air and wash water 
during the cleansing process. A steam air injector 
delivers compressed air for the agitation of the 
filter beds before washing. The filtering medium 
rests on an under-bed of graded pebbles. For 
removing the residual hardness of 5 deg. after lime 
softening two “ Basex”’ softening plants are pro- 
vided. There is also a brine preparing tank with 
the necessary piping and valve control apparatus 
for the gravity supply of the brine to the softening 
units and a complete water testing set. 


STEAM GENERATING INSTALLATION 


Steam is raised in six high-pressure Yarrow type 
boilers, arranged in two boiler rooms forward of 
the main engine room, as shown by the drawings 
reproduced herewith and on page 790. In No 2 
boiler room adjacent to the main engine room 
there are four boilers, and in No. 1 boiler room 
forward two. Each group has a separate funnel. 
The lay-out of steam mains is so designed that one 
set of turbines can be operated with a group of 
three boilers independently of the other set. Two 
boilers, one in each boiler room, are equipped with 
de-superheaters. 

The arrangement of steam supply mains calls 
for special mention. It was shown on one of the 
drawings of last week’s Supplement, and includes 
a large number of special corrugated bends, allow- 
ing for expansion which were supplied by Aiton 
and Co., Ltd., of Derby. The mains range in size 
from 7}in. diameter to 12in. diameter, and expan- 
sion is accommodated by the corrugations which 
were fixed to suit the working conditions of 425 |b. 
pressure and 725 deg. Fah. Before leaving the 
works all pipes were tested to a pressure of 1305 Ib. 
per square inch. 

The boilers are side-fired pattern and are of 
the double-flow type, with Yarrow superheaters 
and air heaters. They were constructed by Cammell 
Laird and Co., Ltd., at Birkenhead, to designs 
and working drawings supplied by Yarrow and 
Co., Ltd., of Scotstoun, Glasgow. The leading 
particulars of each of the boilers are as follows :— 
68,500 Ib. per hour 
425 lb. per sq. in. 

725 deg. Fah. 
10,750 sq. ft. 
4,915 sq. ft. 

14,250 sq. ft. 


Normal evaporation 
Working steam pressure 
Final steam temperature 
Generating surface 
Superheating surface ... 
Air heating surface Se eau 
As will be seen from the drawings reproduced 
opposite, the boilers are placed two abreast 
in the two stokeholds, the drums being fore and 
aft, so that surging due to rolling is minimised. 
The central firing aisle is clearly shown in an accom- 
panying engraving. For normal working the 
closed stokehold system of forced draught is 
employed, but for harbour service two of the boilers 
can be worked with an open stokehold. Each 
boiler has five circular forged drums with integral 
ends, one for steam, three for water, and one 
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for the superheater. They were produced by the 
hollow rolling process by the English Steel Cor- 
poration, of Sheffield. A view of one of the boiler 
units being lifted aboard is given herewith. The 
casings are of specially strong construction, with 
ends of box section designed to take the weight of 
the pressure parts. The steam drum is supported 
on a cradle formed at the inner end of the end 
casings, and extensions of these casings carry the 
water and superheater drums. 

At the front of each boiler above the burners, 





Soot blowers, supplied by C. P. Parry, Ltd., of 


Birkenhead, are fitted to each combustion chamber 
for cleaning the boiler and superheater tubes, in 
addition to which, two blowers of the articulated 
tube type are fitted below the air heaters for clean- 
ing the surfaces of the air heating tubes. 

All the safety valves on the boilers and the super- 
heaters are of the Cockburn-MacNicol! patented 
improved high-lift type. High-lift safety valves 
are fitted on the superheater drum, so that, in the 
event of the valves blowing, the steam circulation 























ELECTRICAL GENERATING EQUIPMENT. 


the small nest of generating tubes has four rows 
of 2in. tubes, terminating in a 23in. water drum, 
and the large element above the superheater has 
thirteen rows of Ijin. tubes, again terminating 
in-a 23in. water drum. At the back of the boiler 
the large tube bank has three rows of 2in. tubes 
next to the furnace, followed by fifteen rows of 
l}in. tubes with a 33in. water drum at the bottom. 
All generating tubes havetheir upper ends expanded 
in the 54in. saturated steam drum. The tubes were 
supplied by Tubes, Ltd., of Birmingham. 

Each boiler is fitted with five oil burners of 
Wallsend-Howden type. The oil fuel pressure 
pumps are of Stothert and Pitt, Ltd., rotary 
displacement pattern, each being designed to give 
an output of 10,0001b. per hour of “C” grade 
bunker oil at 90 deg. Fah., when running at 290 
r.p.m. against pressures rising to 200 lb. per square 
inch. The pumps are driyen by Laurence Scott 
motors, and Allen West starters are fitted. 

As will be seen from the drawing on page 790, 
the gases are led from the uptakes in ducts to the 
base of the outer funnels. The uptakes are of 
rectangular section and are subdivided up to the 
base of the outer funnel, where they are led into 
separate circular funnels. This arrangement allows 
the gases from each individual boiler to pass through 
a dust collector of the Howden dry type, to prevent 
smuts and carbon particles being deposited about 
the decks of the ship. The two outer funnels are 
of oval section and of similar area. The after 
funnel contains the dust collectors and uptakes 
from the four boilers in No. 2 boiler room and the 
iorward funnel contains the dust collectors con- 
nected to the two forward boilers. Both funnels 
contain exhaust air trunks from the engine room, 
generator room, galleys, and various public rooms, 
while the forward funnel has a separate built-in 
compartment containing fresh and salt water 
service tanks. In order to improve the appear- 
ance of the ship generally, the funnels have been 
specially stiffened internally in order to dispense 
with the usual funnel guys. 

As already described, air is supplied to the boilers 
by six motor-driven forced draught fans. They 
are 48in. diameter, and are of the Howden double- 
inlet improved high-efficiency type, one fan being 
fitted for each boiler. Each fan is designed to supply 
40,000 cubic feet of air per minute against 9}in. w.g. 





through the superheaters will be maintained. The 
main high-lift safety valve is set to blow off at 
465 |b. per square inch while the safety valve on the 
superheater blows off at 435 1b. per square inch. 
The internal valves have no wings or guides in the 
seats, so that there is no tendency for them to jam 
or silt up, while special provision is made for allow- 
ing a circulation of air through the casings, whereby 
the temperature of the spring is kept down. 
Messrs. Cockburn also supplied the boiler main 
steam stop valves, which are of the self-closing 
type. These valves, which are fitted to each super- 
heater outlet, normally permit an outflow of steam 
but in the event of a boiler tube bursting they 
prevent an inflow. External indicators show the 
valve opening and the relative quantity of steam 
being generated by each individual boiler. Cock- 
burn-MacNicoll steam strainers are also fitted. 

Large high-pressure water-tu be boilers, with their 
steam drums situated at a considerable height above 
the flow level, call for a special design of water gauge 
or level indicator, and Dewrance patent bi-colour 
water level indicators have been provided. By an 
arrangement of mirrors the water level reading is 
rendered visible from the firing floor level. The 
drain cocks, for the boiler superheaters as well as 
for the pressure gauge cocks, are of the Klinger type. 

In order to ensure a dry steam supply, as well 
as freedom from priming, centrifugal steam 
separators have been supplied and are fitted in 
each of the six boilers. In addition to two Robot 
type feed-water regulators, each boiler is fitted 
with a Mumford low-level alarm gear. 

For the accurate measurement of the combus- 
tion gas temperatures on the fire side of the super- 
heaters, thermo-couple pyrometers have been 
supplied and also long-distance thermometers of 
the mercury-in-steel type for taking the tempera- 
tures of the flue gases, air, steam, and feed water, 
at various points in the machinery installation. 
Each boiler is fitted with a complete set of Elliott 
Brothers, (London), Ltd., flue gas analysis or CO, 
indicating equipment. 

Other machinery in the boiler room includes 
ash hoists, a Comyn oily water separator, and 
other ballast, fuel supply and transfer pumps. 


THE ELECTRICAL INSTALLATION 
The contract for the electrical installation was 





placed by Cammell Laird and Co., Ltd., with the 
Sunderland Forge and Engineering Co., Ltd. 

The generating equipment, shown in our draw- 
ing and engraving, comprises four B.T.H. 800-kW, 
225-volt, compound-wound turbo-generators, each 
complete with an underslung condenser, circulating 
water pump, extractor pump, air ejector, and closed 
feed details. The generators are driven through 
single-reduction, double-helical gears, and the 
circulating water pumps, by Mirrlees, Watson, are 
driven from an extension of the generator shaft. 
Two of the extractor pumps are electrically driven 
and two steam turbine-driven. The turbines are 
“bled” to provide steam for other services, as 
required, and the turbo-generator condensers can 
also be utilised instead of the auxiliary condenser if 
occasion arises. The condenser tubes and ferrules 
are of “ Alumbro” material and the packings 
are of Crane’s type. 

The turbo-generators are fitted in a separate 
compartment between the boiler rooms, and 
arrangements have been made to indicate at the 
engine starting platform which of the generators 
is running and the load on each set. There are 
also telegraphs between the engine room and the 
turbo-generators to indicate to the watch-keepers 
the power that will be required from the generating 
plant well in advance of the actual requirements. 

In addition to the main generating plant, a self- 
contained Ruston 75-kW oil engine-driven gene- 
rator is mounted on B deck above the water line 
for emergency use. 

The main switchboard by Whipp and Bourne, 
Ltd., of Castleton, placed on a flat immediately 
above the turbo-generators, is split into two 
working sections, one port and one starboard, so 
that the port and starboard sides of the vessel can 
be worked independently. Remote control and 
instrument panels for the generators are fitted in 
the centre of the board, and linking arrangements 
are fitted at the central control position of the 
board, so that the port and starboard sections can 
be controlled in parallel if desired. The 25-volt 
switchboard for low-power services and the earth- 
detecting panels are mounted as an extension of the 
main switchboard, and the overall length of the 
combined assembly is approximately 54ft. In 
addition to the 75-kW emergency generating set, 
there is a 220-volt battery capable of dealing with 
all the emergency lighting on the vessel, and sundry 
other services, including the micro-control of the 
‘* Express ”’ passenger lifts, for a period of 30 min. 
Therefore, in an emergency involving the sudden 


shut-down of the main generators, there will 
be sufficient light throughout the vessel for 


passengers and personnel to move about freely. 
Twenty-four auxiliary switchboards are fitted 
throughout the vessel, twelve port and twelve 
starboard, fed directly from the main switch- 
board and arranged so that they can be 
linked across if necessity arises. All the switch- 
boards are installed in special compartments 
of all-steel construction. The fuses throughout 
are of cartridge type, those for the 25-volt services 
being of somewhat different design from the 220- 
volt type to avoid any possibility of confusion. 
Space available will not admit of a detailed 
description of the lighting system, which was 
carried out by the British Thomson-Houston 
Company, Ltd., and the General Electric Com- 
pany, Ltd., in close collaboration with the owners 
and their architects. The principal cables were 
supplied by Henley’s, Ltd. 
MACHINERY SPACES 


Fire PROTECTION IN 


The main fire-extinguishing installation in the 
machinery spaces is operated by CO, gas cylinders 
which are arranged to be connected up to a system 
of solid-drawn galvanised mild steel piping. The 
cylinders are mounted in the central fire control 
station and the gas can be discharged to either 
boiler room or the generator room as desired. For 
the machinery spaces, fifty 50 Ib. CO, cylinders are 
carried in the ship. They are designed to be of 
sufficient capacity to cover the entire double 
bottom tank top in the boiler rooms in sufficient 
quantity to meet the requirements of the Board 
of Trade. These cylinders are fitted with special 
release mechanism and the piping is perforated as 
necessary to secure the desired distribution of gas. 

As well as the CO, plant, an auxiliary fire 
service is arranged in the boiler rooms and the gene- 
rator room by the provision of. Pyrene foam- 
making units of 10 gallons capacity, with 
60ft. of twin rubber hose. In these units the foam 
is generated within the branch pipe, water, and 
Pyrene foam compound being discharged in such a 
way as to ensure atomisation. A reciprocating 
movement produced in the branch pipe draws in 
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air and the combined energy of the three elements 
results in the production of an ideally strong and 
tenacious foam. The foam compound is fed into 
the hose by an injector which enables the unit to 
deliver foam within a few seconds. Imme- 
diately above the unit the controls are placed, 
and these are linked together so that the foam 
compound and the water cocks are released simul- 
taneously. The foam produced by these units 
rapidly spreads over the surface of any burning 
liquid and by forming an impervious covering, 





completely blankets off the supply of air, and thus 
prevents combustion and at the same time limits 
the location of the fire. In addition, the Pyrene 
Company has supplied a number of pump type 
fire extinguishers for use in the generator room. 
They are claimed to have the valuable property in 
dealing with electrical fires that they can be used 
with safety on high-voltage cables because the 
special liquid with which they are charged is 
claimed to be a non-conductor of electricity. 
(T'o be continued) 








Fatigue in Riveted and Welded Steel 


a ace 


[= increasing use of electric welding in struc- 
tural work, and particularly in ships subject 
to vibration and to slower but possibly wider 
variations of stress caused by pitching and rolling, 
has occasioned some degree of anxiety lest safety 
may be jeopardised by fatigue cracking. The 
static strength and elastic stittness of welded con- 
structions of good design have been demonstrated 
by laboratory investigations and by experience, 
but the fatigue strength of the same welded con- 
structions still remains to be proved. Are welded 
joints more liable than riveted to suffer by fatigue 
cracking, or are they—as some appear to believe— 
so much stronger that scantlings can be reduced 
with safety in welded constructions ? 

There are many who consider that fatigue tests 
carried out in laboratories can throw no useful 
light on the question. In laboratories, they say, 
fatigue tests are carried out on tiny samples that 
are beautifully finished and loaded in such a manner 
that only the surface of a short part of the test 
piece is actually tested under the full nominal range 
of stress. The results come out so high, commonly 
between 40 and 45 per cent. of the ultimate tensile 
strength, that large factors of safety are obviously 
necessary to cover unknown conditions that may 
and do arise in practice. If this criticism of fatigue 
testing was once valid in general, it is no longer so 
to-day, for the larger fatigue testing machines that 
have been evolved in this country and abroad are 
capable of testing correspondingly larger samples 
representative of practical work with all its 
important features. 

Comparative fatigue tests carried out in large 
fatigue machines are in some respects more reliable 
than practical experience as a guide to design. If 
the conditions of testing in laboratories do not 
precisely reproduce all the features of service, they 
are at least under control and known, whereas the 
conditions of failure at sea are commonly un- 
certain or unknown, so that conclusions of value 
cannot always be drawn from costly experiences. 
It is greatly to be hoped that different authorities 
engaged in fatigue research will direct attention 
to large-scale tests reproducing as faithfully as 
possible the more important features of practical 
service. 

In a paper recently contributed to the Institution 
of Naval Architects, Professor B. P. Haigh and Mr. 
T. S. Robertson, of the Royal Naval College, 
describe a number of investigations carried out on 
samples of fair size cut from representative plates 
of structural steel with surfaces as rolled, or pitted 
or corroded by exposure to sea air during periods 
extending up to as much as eighty years. The 
paper is in three sections, and its second and third 
parts deal with comparable fatigue tests on riveted 
and on welded joints. The tests have been carried 
out during a period of twenty-five years or more, 
by successive classes of naval officers working 
under the guidance of the authors, and the results 
are of considerable interest and value. The electro- 
magnetic fatigue testing machine employed for 
making the tests is of well-known design, and is 
probably the fastest of all fatigue machines of com- 
parable capacity ; it operates at 3000 cycles per 
minute and can be adjusted to apply widely 
different cycles of alternating, reversing, or pulsat- 
ing stress corresponding to different conditions of 
service. 

Krom a number of series of comparative testis 
on steel plates, the figures for one may be cited 
because they illustrate the incidence of fatigue 
and corrosion fatigue in a plate cut from the 
double bottom of a ship that had seen over twenty 
years of service. Turned samples of this steel 
gave 32-9 tons per square inch tensile ultimate 
with good elongation and yield point at 22-8 tons 
per square inch. Turned and well-finished samples 








gave a fatigue limit at just over 143 tons per 
square inch in alternating stress tests, while samples 
with pitted surfaces—judged to be still in service- 
able condition—gave only 10-0 with dry surfaces 
in air, but broke after 100 million cycles at 3-6 tons 
per square inch when the surfaces were moistened 
with salt water during the corrosion fatigue tests. 
Samples that were much more deeply corroded, 
but were*tested dry, gave fatigue limits about 
8 tons per square inch when tested dry, and the 
same figure was given by turned samples that had 
been drilled with a small hole to serve as a 
standardised form of “stress raiser.” It may 
be recalled that the outstanding features of 
“ corrosion fatigue ”’ were first discovered twenty- 
five years ago at Greenwich, and that they remained 
almost unknown outside Admiralty circles until 
they were independently discovered about 1924 
by Dr. D. J. MacAdam, of the United States Naval 
Experimental Station at Annapolis. It would 
appear desirable that fatigue testing on large-size 
structural work should be carried out under corro- 
sion-fatigue conditions rather than with dry sur- 
faces. Corrosion-fatigue conditions appear to give 
consistent results of greater value, and they 
facilitate the testing of larger work in machines 
that must necessarily be of restricted capacity on 
account of the great cost involved in making the 
tests. 

The second section of the same paper deals with 
fatigue and other tests on rivets and riveted jcints, 
and is directed to the practical aim of ascertaining 
the optimum fatigue strength of typical riveted 
joints that have rendered good service in ship 
construction. The method of investigation appears 
to be entirely novel in respect that instead of 
testing samples built up with numerous rivets 
arranged in typical patterns, attention has been 
focused on testing single pairs of rivets arranged 
in the simplest of joints—with double butt-straps 
—under ideal conditions. When the optimum 
fatigue strengths of single rivets had been thus 
determined for different reversing and pulsating 
cycles of load, the corresponding optimum fatigue 
strengths of typical joints were then deduced on 
the hypothesis that the loads on such joints were 
uniformly distributed between all the rivets. It 
is observed that the results deduced in this manner 
can hardly be regarded as the real probable fatigue 
strengths of actual riveted joints, but the figures 
serve the valuable purpose of providing a conser- 
vative basis of comparson for welded joints. A 
notable conclusion reached after the figures for 
different types of joint have been compared in 
detail may be quoted, as follows :—“ The limiting 
alternating fatigue strengths for electric butt- 
welds in boiler plates and in general structural 
work are approximately 0+-11 and 0-+6 tons per 
square inch respectively, while the corresponding 
figures for fillet-welded lap joints with shallow- 
double joggles or deep-single joggles are 0+4 
and 0-+-2 tons per square inch, which are both 
probably in excess of the corresponding values for 
riveted joints of ordinary qualities such as have 
served—and served well—in shipbuilding practice 
extending over several generations.” 

The authors reckon the fatigue strengths of 
riveted as also of welded joints on the same con- 
sistent but probably unfamiliar basis of com- 
parison by dividing the semi-range of load by 
the gross section of the plate without deduction of 
the cross section of the rivet hole. The limiting 
alternating strength that they deduce for typical 
riveted joints with two rows of rivets is, then, 
0+3 tons per square inch. They point out that 
the customary proportions for rivets appear to be 
well chosen for fatigue strength. Joints made with 
such customary proportions generally broke across 
plate sections between the rivet holes, while the 





use of relatively smaller diameters of rivet led to 
fractures by bending—in such a manner that cracks 
developed in the rivets, under the heads or at mid- 
length in different examples. Attention is drawn 
to a notable point, that the fatigue strength of a 
rivet increases when it becomes slightly loose in 
the hole, provided, of course, that the loads are 
accurately measured. It is not contended that a 
ship is safer when the rivets work loose, but the 
range of load required to break a rivet is greater 
when it is slightly loose. 

The greater-number of welded joints tested by 
the authors were of the vee-butt form, but a lesser 
number were fillet welds between joggled plates, 
and it is instructive to find that these proved 
weaker than butts in ratios that agreed closely 
with the values calculated by taking account of 
the bending stresses that are necessarily induced 
when the line of pull is not along the centre line 
of the plate. The strength of the joggled lap joint 
may be only one-half or less than that of a straight 
butt joint, which illustrates the importance of 
holding fast to commonsense theoretical prin- 
ciples in detail work as well as in the major issues 
encountered in design. 

Even in butt welds the fatigue strength of samples 
of equal or nearly equal tensile breaking strength 
is found to vary widely, but when the joints are 
produced in comparable ways, within the limits 
that are reasonably tolerated in practice, the 
fatigue strength can be relied upon to lie within 
certain limits. In ordinary structural butt welds, 
produced by hand under practical conditions, 
limiting safe ranges of 0-6, 5+-5, or8+4 tons per 
square inch—the last corresponding to a cycle 
ranging from 4 to 12 tons per square inch in 
tension—may be expected with widely different 
types of electrode, even when small gas holes or 
slag inclusions are present—as they commonly 
are—provided that the deposit is free from gross 
slag inclusions and from “lack of fusion.’”’ Thus 
the limiting range of pulsating stress, from zero 
upwards, may be expected to be about 10 tons per 
square inch in ordinary welding, and it is interest- 
ing to note that this limiting range is closely con- 
firmed by Wilson and Wilder in a bulletin pub- 
lished in January of this year by the University of 
Illinois. Higher values are obtained occasionally, 
but seldom consistently, and the figures quoted 
are substantially stronger than can be expected in 
riveted joints. The fractures of butt-welded joints 
occur through the deposited metal only when the 
deposits are somewhat weaker than usual or are 
unduly weakened by slag inclusions; more 
commonly, when the deposits are of ordinary or 
greater strength, the fatigue cracks start at. or 
near the junction between the deposited metal and 
the parent metal of the plate—even when there is 
no apparent lack of fusion. The same location is 
found when the pieces are turned down to remove 
surface actions, and it appears that the limiting 
strength in fatigue is determined chiefly by the 
strength of the thin layer of parent metal subjected 
to the severe thermal treatment imposed by 
welding. 

Butt welds made under the conditions prevail- 
ing in high-class boilermaking practice give much 
higher limiting fatigue strengths up to nearly 
double the values quoted above for butt welds in 
structural work. They break in the same manner 
from the junction between the deposited and the 
parent metal, and the figures attained fall little 
short of those for the rolled plate without heat 
treatment and are greatly superior to those esti- 
mated for riveted joints. It is considered that the 
figures published justify important reductions of 
scantlings in welded work, as compared with 
riveted, and that a substantial reduction of thick- 
ness in boiler plates is very desirable, not only on 
the grounds of cost and lightness, but also because 
reduction of thickness tends to reduce thermal 
stresses and other stresses arising from enforced 
strains rather than from pressure. 








HIGH-PRESSURE CooLant Pump.—lIn connection with 
a description of an ‘“ Electraulic”” pump manu- 
factured by Towler Brothers (Patents), Ltd., of 
Oakley Engineering Works, Rodley, near Leeds, for 
pumping coolants, which appeared in our issue of June 9th, 
we are asked by the makers to say that the design of the 
pump is covered by several British and foreign patents. 


TaPeR SYNTHETIC TUBES.—Many attempts have been 
made to manufacture rolled and moulded synthetic 
taper tubes. Ellison Insulations, Ltd., Perry Barr, 
Birmingham, claim to be the first manufacturer to produce 
such tubes satisfactorily on a production basis. Several 
hundreds are now being made. In addition to being 
tapered, these “‘ Tufnol”’ tubes are streamlined. They 
are 49in. long and are 6in. by 2in. at the large end and 
taper down to 44in. by lin. at the small end. 
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FIG. 3—MECHANICAL TESTING LABORATORY 





Fic. 4—PHYSICS LABORATORY 





New Non-Ferrous Metals 


Research 


Laboratories 


MVHE british Non-Ferrous Metals Research Associa- 

tion was formed in 1920 for the promotion and use 
of scientific knowledge in connection with non-ferrous 
metals in industry. It first had offices in Birmingham 
and its research work was carried out at the National 
Physical Laboratory, the Research Department at 
Woolwich, and the Universities. Later a small 
section of the laboratory in the Metallurgical Depart- 
ment of Birmingham University was put at the 
Association’s disposal. 

In 1930 a small four-storey factory in Euston Street, 
London, was adapted as a laboratory and the adminis- 
trative, technical. and information services were 
centred there. In 1937, when the growth of member- 
ship and increasing work caused considerable over- 
crowding, it was decided to extend the laboratories 
by erecting and equipping a new building adjoining 
the old one. The new building, which was opened 
yesterday, June 29th, covers a site of about 90ft. by 
50ft. and is separated from the old laboratories 
by a space of 20ft., but on the lowest or sub-basement 
floor the whole available site has been utilised, the 
old and new buildings being united. 

We recently had an opportunity to inspect the new 
laboratories, together with the rearranged old 
building, and were particularly impressed with the 
care and forethought which has gone into their design. 
Each department is laid out to the best advantage, 
and although they give a sense of spaciousness, no 
room has been wasted. The lighting, both natural 


and artificial, is excellent and the heating and venti- 
lation leaves little to be desired. 

The arrangement of the service pipes, so essential 
in a laboratory building, has been designed with 





particular regard to accessibility and economy in 
space, leaving the ceiling wall and floor spaces 
unencumbered. To meet these requirements a covered 
main feeder trench, 2ft. 6in. deep, has been sunk 
beneath the semi-basement floor, around and close 
to the four main walls. From this trench narrow 
branch ducts are taken vertically up for the full height 
of the building within the external walls, two in each 
window pier. These vertical ducts, from which the 
rooms are supplied, have removable wood covers. At 
semi-basement level in the 20 ft. wide well between the 
old and the new buildings is the melting shop, one end 
of which is shown in Fig. 1, and in this shop the main 
melting furnaces are sunk in a pit along one side, 
their tops being at floor level. At present there are 
three furnaces in the pit: a natural draught Morgan 
coke-fired crucible furnace with a capacity of 100 lb. 
of copper ; a 27-kVA Efco electric resistance furnace 
with a capacity of 1201b. of copper and having a 
thermostat to maintain a constant energy input to 
keep the heat at a predetermined figure ; and a gas- 
fired crucible furnace with a capacity of 100 lb. of 
copper. At either end of the shop are two other 
furnaces, one an Efco 35-kVA high-frequency spark 
gap type, which has three separate furnaces with 
capacities of }lb., 11 1b., and 22 1b. of copper. A 
fourth furnace coil is built into a small equipment for 
melting charges up to 2 lb. copper im vacuo or in con- 
trolled atmospheres. The other furnace is a 21-kVA 
Birlec resistance annealing furnace fitted with thermo- 
static temperature control. Along the opposite side 
of the shop to the furnace pit is a bench upon which 
moulding is done and certain tests in connection with 
mould sands are carried out. 





Adjoining the melting shop on one side is the 
machine shop in the old building, and on the other 
side is the mechanical testing laboratory in the new 
building. 

The mechanical testing laboratory, a corner of 
which may be seen in Fig. 3, is divided into two 
sections, the smaller of which is a constant temperature 
room. It is well equipped with different types of 
machines for tensile, hardness, impact, fatigue, 
cupping, creep, and pressure tests, some of which have 
been adapted and designed specially for the work of the 
Association. The constant temperature room, shown 
in Fig. 2, is maintained at 68 deg. Fah. with a control 
to within $ deg. Fah. In it air is circulated at a con- 
stant temperature by a fan which propels the air 
through a trunk along the length of the room at 
ceiling height. The fan draws the air through a box 
in which are four electric heaters and a cooling 
element. The return air is drawn from near floor 
level, and in the return trunking it is deflected so as 
to pass intimately in contact with five thermostats. 
Four of the thermostats control the heating elements 
and one the cooling element. Air loss is made up 
and ventilation is provided by drawing about 20 per 
cent. of the circulating air from outside. In this 
room the equipment includes six frames for creep 
tests under dead loading conditions, each frame being 
able to accommodate twenty specimens. On the 
ground floor are the physics laboratory, the dark 
room, the metallography rooms, and some of the 
offices. 

In the physics laboratory—Fig. 4—three Hilger 
spectrographs are installed, together with a non- 
recording microphotometer. The smallest spectrograph 
is used for routine analysis of lead, the medium-sized 
instrument for general work, and a large automatic 
Littrow spectrograph for the analysis of metals and 
alloys having complex spectra. Both D.C. and A.C. 
spark equipment are in use, the type of excitation 
used depending upon the nature of the work. By 
giving a quantitative measure of the intensity of 
particular lines in the spectra the microphotometer 
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markedly increases the accuracy of spectrographic 
analysis. 

For thermal conductivity testing an apparatus has 
been designed and constructed in the Association’s 
laboratories for absolute determinations by the longi- 
tudinal flow method. A bullion balance has been 
adapted for the determination of specific gravities 
of large castings, &c. It has a capacity of from 
2 kilos. to 20 kilos. and an accuracy of 1 part in 
100,000. Another interesting piece of equipment is 
an apparatus for the quantitative measurement of 
specular and diffuse reflectivity. 

The metallographic preparation room has standard 
equipment for the polishing and etching of micro 
specimens and an adjoining small workroom is used 
for the rough cutting and filing of specimens. In the 
microscope room are two Watson bench metal- 
lurgical microscopes and a stereoscopic binocular 
microscope used for the study of coarse structures, 
fractures, and other specimens where great depth of 
focus is required. Photographic work is carried out 
on a large Vickers projection microscope equipped for 
dark field illumination and for polarised light. 

The first floor contains the Council room, library 
and directors’ offices. The library is highly specialised 
and selective, being restricted to fields of immediate 
scientific and technical interest to members of the 
Association. It is laid out in six bays and contains 
about 4000 books and bound volumes and 20,000 
pamphlets and reprints. 

On the second floor the chemical laboratories 
occupy most of the space and there are a number of 
smaller rooms laid out for calorimetry, pyrometry, 
deep etching, &c. The chemical laboratories are 
devoted to analytical work and to the working out of 
special methods of analysis. The main laboratory is 
fitted with a fume cupboard containing electric and 
gas-heated hot plates and with central and side work 
benches. High-pressure water is supplied to the 
central benches for filter pumps and they are equipped 
with the necessary apparatus for vacuum filtrations. 
The side benches are largely devoted to titration work. 
Operations involving the use of sulphuretted hydrogen 
and other noxious gases are confined to a small room 
fitted with a draught cupboard and isolated as much 
as possible from the other laboratories. 

In the old building the ground floor is occupied by 
the administrative offices, drawing-office, and filing 
department. The second floor is particularly devoted 
to a department interested in the industrial develop- 
ment and application of the results of the investiga- 
tions carried out in the laboratories. Its work 
includes discussions and demonstrations of the way in 
which scientific advances can be applied on a manu- 
facturing scale, and collaboration with manufac- 
turers in effecting any modifications in works plant 
or procedure necessary to obtain full benefits of latest 
developments. 

On the third floor of this building is the corrosion 
research department, comprising a main laboratory 
and a smaller laboratory for special operations. Both 
are provided with the usual services, but fixtures 
have been kept to a minimum, cupboard and bench 
accommodation being provided by movable teak- 
topped units, so that rearrangement of equipment to 
suit particular work may easily be carried out. We 
were informed that there are at present more than 
500 tests in hand on fifty materials in fifty elements. 
In addition to other equipment, the main laboratory 
contains jet test apparatus for. investigation of the 
resistance of condenser tube materials to attack by 
rapidly moving aerated sea water ; degreasing units ; 
thermostats ; glass circulators for studying the resist- 
ance of galvanised hot water tanks to corrosion ; and 
electrolytic stripping apparatus for measuring the 
weight, thickness, and structure of zine coatings on 
wire and sheet. 








NATIONAL ASPECTS OF TRANSPORT.—At the Institute 
of Transport Congress at Southampton, Mr. G. F. 
Bilbrough summarised his paper on ‘ National Aspects 
of Transport,’ copies of which had been previously dis- 
tributed. He reviewed recent developments, from the 
Act of 1921 and the Railway Commission of 1928 to the Rail 
and Road Traffic Act of 1933, with its Transport Advisory 
Committee. He said that it was clear from the experiences 
of the past twenty years that sporadic action, unrelated 
to the basic causes of the trouble, magnified, rather than 
allayed, the symptoms. The recommendations of the 
Transport Advisory Council might prove best fitted for 
an interregnum, but any further advances into the 
problem of co-ordination called for an independent body— 
a national board. 


INDIAN ORDNANCE SERVICES.—India is at present 
engaged in bringing her Army into line with modern 
requirements, and to provide normal replacements and 
meet increased production, a number of civilian gazetted 
officers are now required for the Indian Ordnance Services 
Factory staff in India, whose factories, eight in number, are 
engaged in the manufacture of modern armaments, 
explosives and equipment. The civilian gazetted officer 
acts in a supervisory capacity over British and Indian 
personnel and technical and administrative qualifications 
are necessary. Although first appointments to the Indian 
Ordnance Services are made on contract for a period of 
five years, officers, whose services are found to be satis- 
factory, may be selected for extension of contract or for 
permanent employment. Full details of the qualifications 
necessary, pay and leave, &c., may be obtained by appli- 
cation to the Secretary, Military Department, India Office, 
Whitehall, S.W.1. 





Cold Steel Strip Mull Plant 


‘N our issue of January 28th, 1938, we described 
and illustrated extensions recently completed by the 
Davy and United Engineering Company, Ltd., of 
Sheffield, to its Darnall works. They consisted of two 
bays, each 410ft. long and 70ft. wide, to house heavy 
machine tools and to act as erection bays for heavy 
presses and other of the very large steel works plant 
made by the firm and were at that time being equipped 
with the necessary tools. On a recent visit to Shef- 








above floor level of nearly 33ft. and the base-plate 
will be sunk 26ft. below the floor. 

The four-high cold steel strip mill plant, illustrated 
by accompanying engravings, was substantially 
complete. It consists of a four-stand continuous mill 
with rolls 74in. diameter and 18in. diameter by 14in. 
long; a single straight-away stand with rolls 8in. 
diameter and 20in. diameter by 18in. long; and a 
single straight-away stand having rolls 7}in. diameter 





BASEPLATE OF 12,000-TON FORGING PRESS 


field we took advantage of the opportunity to see 
these shops in full production. The chief works on 
hand, excluding a number of smaller orders, consisted 
of the construction of two large presses and a four-high 
cold steel strip mill plant. We hope at a future date 
to give more detailed particulars of the presses, some 
parts of which, undergoing machining operations, are 
illustrated in accompanying engravings. One of 





and 18in. diameter by I4in. long. The four-stand 
tandem mill is arranged so that it can be used as a 
four-stand tandem or three-stand tandem and one 
single stand, and is therefore equipped with a rcel 
following the third stand and a reel following the fourth 
stand. Each of the single-stand mills is equipped with 
reel, The mills will deal with strip in widths up to a 
maximum of I4in. down to the finest coid rolled 








ENTABLATURE OF 15,000-TON BENDING PRESS 


them is a 12,000-ton four-column steam-hydraulic 
intensifier press, capable of forging a hollow drum 
19ft. diameter by 20ft. long. Some conception of the 
size of the machine is given by the illustrations and 
the fact that each of the nuts on the main columns 
weighs 5 tons! The other machine is a 15,000-ton 
bottom cylinder vertical hydraulic bending press 
complete with manipulating and tool-changing gear. 
This machine is smaller in overall dimensions than 
the other by about a third. Yet it will have a height 





gauges and are designed to have a rolling speed from 
350ft. to 700ft. per minute. 

On all mills the screw-down gear is two-motor 
operated. The motors each operate one roll guide 
screw through double reduction worm gear, and a 
magnetic clutch is normally engaged to ensure 
identical motion of the two ends of the roll. For 
purposes of adjustment, however, the clutch can be 
disengaged and the motors be operated independently. 
Safety switches are so arranged that if the clutch is 
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engaged it is impossible to bring only one of the 
motors into action, a condition which might result in 
damage either to the driving motor or to the worm 
gear of the idle motor. The movement of each screw 
is indicated on a productometer operated through a 
Selsyn transmitter and receiver. 

Work rolls and back-up rolls are both made of 


and the two single-stand mills are fitted on the 
ingoing side with felt-lined strip wipers. The third 
and fourth stands of the tandem mill and both single- 
stand mills are to have flying micrometers on the 
outgoing side. 

The mills are all driven through combination drive 
and reduction gear from main mill motors of 250 H.P., 

















COLD STEEL STRIP MILL PLANT 


special forged steel. The work rolls are carried by 
dual taper roller bearings and the back-up rolls by 
Morgoil fully enclosed oil film roll neck bearings. An 
oil supply equipment will be provided when the plant 
is installed on site to serve all stands. For power 
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SINGLE-STAND STRIP MILL 


balancing of work and back-up rolls a self-contained 
oil pressure accumulator system is provided, and the 
rolls will be sprayed with soluble oil coolant, which is 
supplied from a coolant system serving all stands. 
All stands are equipped with spring-tensioned roll 
wipers, and the first and last of the tandem mills 





500-800 r.p.m., except the 8in. and 20in. by 18in. 
single-stand mill, which has a 400 H.P. motor. The 
drives are single reduction gear with ratios varying 
from 1-8 to 2-8 to 1 to suit the various speeds at the 
mill stands. Automatically expanding and contract- 
ing drums of the underwinding non-marking type are 
fitted to the cold strip reels. The maximum outer 
diameter of a coil is 45in., the reel drum diameter 
being 16in. Each reel has air-operated stripper gear. 
These reels are each driven from a motor of 60 H.P. 
at 300-1200 r.p.m. through totally enclosed double 
helical gearing and a constant tension regulator is 
provided. 








Irrigation in South Africa 


DurRinG the year 1938 the expenditure of the 
Union of South Africa upon irrigation reached 
a total exceeding £2,000,000, which is the highest 
expenditure ever recorded by the Irrigation Depart- 
ment, and this is likely to be the peak, in view of the 
fact that the three major dams—i.e., Vaalbank, 
Los Kop, and Kailfontein—are virtually completed. 
This expenditure is nearly ten times greater than the 
expenditure ten years ago, i.e., the year 1927-28. 
The total expenditure on irrigation works up to the 
middle of 1938 exceeded £15,500,000. This does not 
include expenditure on boring work for other depart- 
ments or revenue expenditure. The total expenditure 
upon boring alone is about £2,719,000. The expendi- 
ture on works other than Government irrigation 
works amounted to £6,088,870, of. which £4,108,091 
has been written off and £493,270 is an irrecoverable 
book adjustment. Many authorities are convinced 
that at least 60 per cent. of the total amount now out- 
standing on irrigation will have to be written off. 
For this the enormous amount of evaporation and 
silting which takes place is largely responsible. So 
far no satisfactory means of reducing this latter evil 





15,000 - TON 


BENDING PRESS PARTLY ERECTED ON SIDE 





has been discovered, though the provision of by- 
passes, through which the heavily soil-laden waters 
during floods can be diverted, is a material check. 


VaaL RivER SCHEME 


largest irrigation scheme, and one which 
being completed, is the Vaal River 
development. This project, usually referred to as 
the Vaal-Hartz scheme, was estimated to cost 
£4,000,000, but it is now recognised that before 
it is completed the cost will amount to £7,000,000. 
The dam will impound water up to 600,000 
acre-feet, and irrigate an area of over 100,000 
acres. The irrigation engineers are thus able to 
regulate the flow in the river, and at times, as required, 
it discharges amounts of 2000 cusecs, in order to 
provide water for irrigation in the lower reaches of 
the Vaal River. The Loskop irrigation scheme is the 
next largest to be recently completed. At the end of 
the financial year 1938 the dam was completed and 
commenced to run over early that year. The storage 
provided by the full dam is 156,000 acre-feet. 

The Riet River development scheme is nearing 
completion. The storage capacity of the dam is 
298,000 acre-feet, and the area of land that will be 
irrigated is 23,000 acres. 

Work on the construction of the Lindleyspoort 
irrigation scheme began in April of last year. . The 
dam, which will be of concrete with a spillway section, 
will provide a storage capacity of 9840 acre-feet. 
Good progress is being made on the Egmont irrigation 
scheme. The dam for this project has a capacity of 
10,400 acre-feet and the works will irrigate approxi- 
mately 1700 acres. 

For the purpose of irrigating the lands which these 
schemes bring under settlement, it has been neces- 
sary to excavate numerous canals, and in several 
cases much tunnelling in hard rock has had to be 
undertaken. On the Vaal-Hartz distribution works, 
for example, over 30 miles of canals have already 
been excavated, and this work is still proceeding. 
The total quantity excavated exceeds 1,500,000 
eubic yards. About 15 miles of the canals have 
already been lined with concrete. There are also two 
tunnels for conveying the water from the diversion 
weir through a neck into the adjoining valley. Their 
lengths are over 3500ft. The Loskop irrigation scheme 
also necessitated the construction of a tunnel, 
3000ft. long. In carrying out the Riet River develop- 
ment scheme an 11,000ft. long tunnel had to be 
driven. 


The 
is still 


Evi or SILT 


An example of the extent of silting that is taking 
place is afforded by the Sundays River Irrigation 
The original capacity of the dam 
was 94,000 acre-feet; this was reduced by silt 
deposit to 62,800 acre-feet. The full supply level of 
the dam has been raised now by 5ft., thereby increas- 
ing the storage capacity by a further 28,400 acre- 
feet, and bringing the present storage capacity to 
91,200 acre-feet or about 96 per cent. of the original. 

The Government is being urged to provide more 
boring machines and to meet this demand a subsidised 
plan has been evolved. During the last three years 
2070 bore-holes have been sunk under the scheme, 
most of them being in the eastern provinces and 
North-Eastern Cape. On an average, twelve bore- 
holes are being sunk per day. Last year applications 
for bore-holes increased from 700 to 1000. The 
Minister of Irrigation, speaking in the House of 
Assembly on May 12th, said that irrigation was fast 
becoming the main artery of South African farming, 
and the Government’s policy aimed at damming 
every stream and river in the country. He hoped 
that the Department would soon be able to investi- 
gate the varying irrigation requirements of different 
soils. No decision had yet been taken as regards the 
irrigation schemes on the Vet and Sand Rivers, but 
it was hoped that investigations would soon be 
completed. The possibilities of a proposed dam on 
the Orange River near Kakamas were being investi- 
gated. 


Board’s scheme. 


TRRIGATION PoLicy CRITICISED 


The irrigation policy of the Government has been 
freely criticised. It is pointed out that there are 
several considerations which demand close study 
before the present policy of liberal expenditure is 
continued indefinitely. It is essential to know to 
what degree the evil of silting has diminished the 
usefulness of existing schemes, and whether ways of 
reducing it have been found. To what extent, too, 
is the irrigated land available being taken up, and 
with what results so far as the economic production 
of ¢rops is concerned. The Irrigation Commission 
reported last year that there was a marked dis- 
inclination on the part of farmers to leave their own 
district and move to irrigation areas. Landless men 
can no doubt be found willing to try irrigation farm- 
ing, but are they likely to make a success of a very 
difficult business, and to what extent has the older 
irrigated land deteriorated, owing to _ inefficient 
handling ? Then, again, it must be considered what 
prospect there is of finding a market for the increased 
production that would result from a considerable 
extension of irrigation farming. The amount of 
ground that can be brought under irrigation is very 
small compared with the total area of the Union. 
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Rail and Road 


CoLour Licut SIGNALLING ON THE S.R.—An all-electric 
signal cabin was recently placed in service by the Southern 
Railway Company at Victoria Station. All the London 
termini of the company are now equipped with colour 
light signalling. 

THE SHrmonoseKki~Mog1 UNDERSEA TUNNEL.—Accord- 
ing to the Far Hastern Review, work on the undersea railway 
tunnel between Shimonoseki and Moji, which was begun 
in July, 1936, is progressing rapidly and will be com- 
pleted in 1942. Its estimated cost is 12 million yen, and 
when completed another tunnel constructed parallel 
with it will connect the proposed Tokyo—Shimonoseki 
broad-gauge line. 


Trarric SEPARATION ON A Duat Hiaghway.—lIn order 
to keep traffic in its respective lanes on a dual highway 
in the United States, the responsible authority has 
separated the two roads by concrete bars, 2in. high, 3in. 
wide, and 4ft. apart. The bars are not high enough 
to make driving unsafe, but create sufficient discomfort 
to remind a driver if he is encroaching upon the lane of 
traffic travelling in the opposite direction. 


A GerRMAN TRAIN SPEED ReEcorD.—A streamlined, 
oil-engined train of the Berlin-Grunwald Experimental 
Institute for Locomotives and Rail Cars, during an 
experimental run from Berlin to Hamburg, reached a 
speed of 133-6 miles an hour. It is reported that speeds 
of over 124 miles an hour were maintained over long 
distances during the run. The train has accommodation 
for 100 passengers in its three coaches, and is propelled 
by three 600 H.P. oil engines. It will be placed in regular 
service on the Berlin-Hamburg line. 


New Curr Roap at ScarBorouGH.—Grants from 
the Road Fund totalling over £100,000 have been made 
by the Minister of Transport towards the cost of building 
a new road, about 2} miles long, to supersede part of the 
existing road from Scarborough to Filey. The existing 
roadway is only 20ft. wide, and for a short distance it 
runs along the top of cliffs, which are liable to subsidence. 
The new road will be set back farther from the edge of 
the cliffs, and have an overall width of 120ft., laid out 
with a central reservation 30ft. wide, dual 22ft. carriage 
ways, 9ft. cycle tracks, footpaths, and grass verges. 
Included in the scheme is the widening of about 300 yards 
of existing road and the construction of a traffic circus 
at the Scarborough end of the road. Although separate 
plans and estimates have been prepared for the two 
sections, work on both is to begin immediately and will 
probably take about three years. 


Om LuBRiIcaTION or Locomotive Driving WHEEL 
JouRNALS.—A system of oil lubrication for locomotive 
driving journals and hubs has been developed in the 
United States by the Southern Pacific Railroad. As 
described in the Railway Age, the new arrangement 
substitutes oil for grease in driving boxes, eliminates hand 
lubrication of hubs, and minimises the scoring of journals. 
It entails the use of spring-loaded lubricating pads, the 
wicks of which draw oil from what were the original 
grease boxes. The oil supply to the bearings is supple- 
mented by a feed, from the locomotive’s mechanical 
lubrication system, connected to the crown of the bearings. 
The brass caps have a white metal insert to assist in main- 
taining an even distribution of oil over the journals. 
Tests “on locomotives fitted with the new system of 
lubrication have shown that temperatures of the journals 
varied between 70 deg. and 130 deg. Fah. as compared 
with 200 deg. and 350 deg. Fah. with grease lubrication. 


LEATHERHEAD By-pass.—The Minister of Transport 
has made a grant to the Surrey County Council for the 
third and final section of Leatherhead By-pass. On this 
section there will be dual carriageways, each 22ft. wide, 
cycle tracks, and a footpath. The by-pass, after making a 
detour to the east of the town, now ends at the junction 
with the London—Worthing road at Givon’s Grove. It 
is to be extended westwards at an estimated cost of 
£111,000 to the Leatherhead—Guildford road, a distance 
of about 1} miles. Two new bridges are included in the 
scheme, one over the River Mole and the other under the 
Southern Railway. The former, a reinforced concrete 
structure with an 80ft. span, wiil be faced with brick and 
stone to harmonise with the surroundings. The new 
length of road will form part of the projected South 
Orbital Road, and sufficient land is being acquired to 
allow for an increase of the overall width at a future date 
to 140ft. At the present stage, the by-pass will form an 
ordinary “ T”’ junction with the Leatherhead—Guildford 
road, but ultimately a modified fly-over will be built to 
carry the by-pass and the proposed South Orbital Road 
under the Guildford Road. Work will be started imme- 
diately and is expected to take about two years. 


LocomotivE Exuaust Nozztes.—The importance of 
free exhaust upon the power output and efficiency of 
conventional steam locomotives has been demonstrated 
in tests upon two of the latest types of Soviet engines with 
identical boilers and cylinders. A note in the Railway 
Gazette states that by replacing the ordinary circular 
exhaust nozzle with a four-hole nozzle having a 32 per 
cent. greater area, the maximum evaporation rose by 
16-6 per cent. to 14-2lb. of steam per square foot of 
evaporative heating surface per hour. Moreover, along 
with the reduction in back pressure and increase in 
evaporation came a reduction in the specific steam con- 
sumption from 17-4 1b. to 15-5 1b. per rail horse-power- 
hour, at a pressure of 213 lb. per square inch. With the 
improved exhaust the starting tractive effort could be 
maintained up to a driving wheel speed of 135 r.p.m., 
whereas with the ordinary circular exhaust nozzle the 
tractive effort began to fall at 100 r.p.m. The four-hole 
nozzle appears to have been the culmination in a series 
of blast pipe experiments with circular, rectangular, 
cruciform, and Kylala nozzles. According to previous 
tests on a standard 0—10-0 freight locomotive, a smoke-box 
vacuum of 6in. of water could be maintained with a 
back pressure of 2-35 1b. per square inch when using a 
cruciform nozzle of 31 square inch area, whereas the 
original circular nozzle of 25 square inch gave a back 
pressure of 5-9 1b, per square inch, and a 26-3 square inch 
Kylala nozzle, 3-5 lb, per square inch. 








Miscellanea 


Pic Iron in tHe Unitep Srates.—According to the 
United States Bureau of Mines, the pig iron output, exclu- 
sive of ferro-alloys, in 1938 totalled over 18,582,000 gross 
tons, a decrease of 49 per cent. on the preceding year. 
Ferro-alloys produced totalled over 584,720 gross tons, 
a decrease of 42 per cent. 





ALUMINIUM InpustRY IN CaNADA.—It is reported that 
the Aluminum Company of Canada is to spend about 
7,000,000 dollars in expanding its manufacturing facilities. 
A new plant is to be built at Kingston, Ontario, and the 
productive capacity of the Province of Quebec is to be 
increased by about 15 per cent. 


THe PatacE oF ENGINEERING at GLascow.—We 
understand that the Air Ministry proposes to take over 
the Palace of Engineering, the largest building in the 
Empire Exhibition at Glasgow, for storage purposes. The 
Glasgow Corporation intended to have the building 
demolished and to obtain its retention the Air Ministry 
is expected to resort to its compulsory powers. 


Aw IntTEREsTING MetaL.—An abstract in the Journal 
of the Franklin Institute gives particulars of a metal, 
known as “ Colalloy,” now being produced in the United 
States. It is described as a non-ferrous silvery metal, 
two-thirds lighter than steel, unusually resistant to corro- 
sion, rustless, a good electrical and thermal conductor, 
and easy to work. Its salts are said to be colourless, 
non-toxic, and tasteless, and its tensile strengths, range 
of —— and other properties make it an all-purpose 
metal. 


MaGNEsIUM, MAGNESITE, AND Dotomrtre.—The latest 
mineral monograph issued by the Imperial Institute deals 
with magnesium, magnesite, and dolomite. It not only 
covers all aspects of the magnesium metal industry, and 
the other industries in which ite and dolomite 
play an important part, but also reviews the world resources 
of magnesium minerals of economic importance, par- 
ticularly magnesite, and estimates the present world pro- 
duction to be in the region of 25,000 tons, most of which 
is employed in the light metals industry. 


Lonpon’s Emercency Water Suppiies.—The London 
County Council recently approved the expenditure of 
about £200,000 for the augmentation of water supplies for 
fire-fighting purposes in emergency. The Fire Brigade 
Committee report now proposes a further step in connec- 
tion with these supplies by the construction of two pump- 
ing stations, each of which will enable 5000 ms of 
water a minute to be drawn from the River mes for 
fire-fighting purposes. The total cost of the two stations 
is estimated at £17,500, and from them water will be 
relayed by fire engines to points where needed. 


Coast Erosion iv FirrsHie.—In a report dealing 
with coast erosion between Rhyl and Prestatyn, Mr. R. G. 
Whitley, the county surveyor, stated that adequate sea 
defence works were imperative, and that only by expendi- 
ture on a large scale could effective protection be provided. 
To protect the coast line in question adequately it was 
considered necessary to build a sea wall 3$ miles long at 
a cost of about £350,000. The report was presented to a 
conference of representatives of the authorities concerned, 
and it was decided to make immediate representations to 
the Board of Trade and other Government Departments to 
receive a deputation on the question of securing a sub- 
stantial contribution towards the cost of the required 
defence works. 


GILBERTSVILLE DamM.—Construction is about to begin 
on the largest dam of the Tennessee Valley Authority in 
the United States. It will be at Gilbertsville, on the 
Tennessee River, 23 miles above its junction with the 
Ohio River. The primary objects of the dam are flood 
control and completion of the 9ft. navigation channel 
in the Tennessee River. Its pool will extend 184 miles up- 
stream and its reservoir will have a volume of over 
6,000,000 acre-feet, of which two-thirds will be controlled 
flood storage. The dam will have a railway across its 
top. An adjoining lock will be separated from the spill- 
way by an earth dyke and fixed high-level bridges will 
carry traffic over the lock. The total estimated cost of 
the work is 90 million dollars. 


ReEpvuctTion or Dust Expiosion Damace.—lIt has been 
suggested by Mr. H. R. Brown, of the United States 
Department of Agriculture, that structural damage caused 
in industrial plants by dust explosions may be reduced by 
weakening the glass in the windows by scratching the 
outer surface. Window glass used in factory construc- 
tion is generally much too strong to give way to the force 
of an internal explosion, and window frames will frequently 
blow out before the glass will break, and relieve the pressure 
inside the structure. The glass is weakened by a scratch, 
made by a diamond cutter, from the top corner of each 
pane to the opposite bottom corner. Each scratch extends 
to within 2in. of each corner and 2in. at the centre of the 
pane is left untouched. These cuts, says Mr. Brown, 
allow the glass to break outward at such low pressures that 
the exploding dust cannot blow down the walls. The 
weakened panes are left with sufficient strength to with- 
stand a heavy wind from outside. 


PROTECTION OF CONCRETE AGainst SALT WATER.— 
The presence of salt-water vapour under the wharves in 
San Francisco Bay led to the development some years 
ago of a protective coating for the reinforced concrete 
beams used in their construction. The protective coating 
consists of a layer of heavy building paper, which is laid 
on the forms, before the steel reinforcement has been 
placed in position or any concrete poured. A thick coat 
of asphalt is then applied, and, whilst it is still hot, clean 
pea gravel is scattered over the surface. After the surface 
is cold, the excess gravel is swept off, the reinforcement 
placed in position, and concrete poured. It is claimed that 
the protective membrane has sufficient resiliency to main- 
tain its tight surface even if the floor beams deflect 
enough to open small cracks in the concrete. Beams 
protected in this way have been in service for several 
years at San Francisco, and trouble with disintegration of 
concrete on the underside of beams is said to have been 
practically eliminated. 





Air and Water 


Hiex AurirupE Giipine.—Piloting a “‘ Grunau Baby ” 
glider, Mr. N. McLean recently reached a height of 
11,100ft., during a meeting of the Newcastle Gliding Club. 


New Escort VessEts.—The Admiralty has decided 
to entrust the construction of two escort vessels of the 
1939 programme to the Furness Shipbuilding Company, 
Ltd., Haverton Hill-on-Tees, with machinery by Richard- 
sons, Westgarth and Co., Ltd., Hartlepool. 


Lioyp’s ReGIsTeR or SHipPrnc.—At a recent special 
meeting of the General Committee of Lloyd’s Register of 
Shipping, Sir George Higgins was re-elected Chairman for 
the ensuing year, Mr. Ernest L. Jacobs, Deputy-Chairman 
and Treasurer, and Mr. R. M. K. Turnbull, Chairman of 
the Sub-Committees of Classification. Sir Kenneth S. 
Anderson and Sir Andrew Scott were re-elected as members 
of the General Committee. 


Inpian Ocean Survey Fuicut.—The flying boat 
“* Guba,” commanded by Captain P. G. Taylor, has com- 
pleted the survey flight across the Indian Ocean. The 
flight began at Sydney on June 3rd, and was finished at 
Mombasa on June 2lst. Captain Taylor said that the 
Indian Ocean route was practicable, that all the island 
bases came up to expectations and there was no reason 
why an air service should not be immediately started. 


New Frencu Liovers.—At the annual meeting of the 
Compagnie de Navigation Sud-Atlantique, it was reported 
that the company’s new liner “ Pasteur,” built to replace 
“ L’ Atlantique,” will be placed in service very shortly. 
When the new ship is in service it will raise the problem 
of how to fit it in with the old and slow vessel ‘‘ Massila.”’ 
Monsieur Jean Marie, the managing director of the Com- 
pagnie Générale Transatlantique, recently announced that 
the company is to lay down a new fast liner for its Algiers 
service. 

Frencu SUBMARINE RescuE Apparatus.—In a report 
on the loss of the submarine “ Phénix,’” the French 
Minister of Marine announced that the United States 
Navy Department had placed at the disposal of the French 
Naval Authorities plans for diving bells similar to those 
used in America to effect rescues from sunken submarines. 
He said that five of the bells are to be constructed, and all 
French submarines now being built, as well as those in 
service, will be adapted for use with this type of rescue 
apparatus. 

LiverPoot Port ImproveMENTS.—At a meeting of the 
Mersey Docks and Harbour Board a scheme for the pro- 
vision of improved facilities in the Port of Liverpool was 
approved. The proposed improvements, which will cost 
over £133,000, include a new river entrance lock into the 
West Waterloo Dock, a double-storey shed, with four 
roof cranes, and the adaptation of the east quay of the 
Bramley-Moore Dock as a rough cargo berth. It is also 
proposed to lay down new railway lines and provide a 
number of travelling jib cranes. 

New R.A.F. Inspecror-GeNneRAL.—An Air Ministry 
announcement states that it has been decided to create 
an additional post of Inspector-General of the Royal Air 
Force. Since Sir Edward Ellington was appointed 
Inspector-General in 1937, three new commands have been 
created at home and large increases have been made in 
the number of R.A.F. establishments, particularly on the 
training side. The second Inspector-General, who will 
report direct to the Air Council, will concentrate chiefly 
on the training and maintenance units. Air-Marshal Sir 
Charles Burnett has been appointed to the new post, 
which becomes effective on July Ist. 

SS. “‘ LuanstepHan CasTLE”’ MacHINERY CONVER- 
ston.—The machinery conversion from coal to oil burning 
of the ss. “ Llanstephan Castle” has been completed by 
Harland and Wolff, Ltd. She was the last of three inter- 
mediate liners of the Union-Castle fleet to be similarly 
treated, the ‘‘ Llandovery Castle ” and “‘ Llandaff Castle,” 
the other two vessels, having been completed last month. 
In addition to the conversion of her main machinery from 
coal to oil burning, the “‘ Llanstephan Castle’s ” auxiliary 
machinery has been thoroughly overhauled and her 
accommodation for passengers and crew generally improved 
and modernised. Accommodation is now provided for 
239 first-class and 202 tourist-class passengers. 

NickteE BronzE in Marine ENGINEERING.—Recent 
developments in shipbuilding have called for improved 
properties from the materials used in the construction of 
engines and auxiliary equipment. Nickel is being exten- 
sively used, and the value of nickel steels and nickel cast 
irons has been increased by widening the range of avail- 
able alloys. Marked progress has also been made by adding 
nickel to the cast non-ferrous alloys, notably the nickel 
bronzes, which are of particular value in marine engineer- 
ing. Much useful information concerning the use of 
nickel bronzes in marine engineering is contained in a 
booklet recently issued by the Bureau of Information on 
Nickel, Thames House, Millbank, London, S.W.1. It 
deals with the application of the nickel bronzes to hull 
fittings, propelling machinery and auxiliary equipment. 

An AERo-ENGINE Test Bencu.—-An aero-engine test 
bench of unusual design, developed in the United States 
by the Glenn L. Martin Company, is described in the Shell 
Aviation News. It consists of a section of a wing and an 
engine in its nacelle that is mounted on a framework, 
several feet above a turntable platform, and is fitted 
with all the instruments necessary for obtaining the mass 
of information required. On an observer’s platform, on 
a level with the engine, but shielded from it the wall 
of a recording room, are instruments for analysing and 
recording temperature and pressure conditions through- 
out the fuel, oil, and cooling systems. Mounted separately 
nearby is a complete equipment for the intensive study 
of vibration. By the use of this lay-out and testing instru- 
ments, it is possible to determine in advance the operating 
characteristics of the engine fitted to a future aircraft. 
After a period of four weeks this engine test bench is said 
to permit the diagnosis of every condition affecting engine 
operation that could have made trouble if left until the 
first aircraft of a new type was ready for flying tests, 
and it can determine whether the engine can be operated 
on the ground within allowable limits of temperature, 
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NEW FLOATING DOCK FOR DURBAN HARBOUR 
MESSRS. CLARK AND STANDFIELD, WESTMINSTER, ENGINEERS; FURNESS SHIPBUILDING CO., LTD., HAVERTON HILL-ON-TEES, CONTRACTORS 


(For description see page 787) 
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LAUNCH OF THE FLOATING DOCK AT HAVERTON HILL, JULY 28TH, 1938 
° Dock BEGINNING TO SUBMERGE DURING TRIALS 
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MACHINE TOOL EXHIBITION 


THE announcement recorded in another column 
that the Machine Tool Trades Association 
has decided to postpone sine die the exhibition 
which was to have been held in the spring of 1940 
will not come as a surprise to anyone who is familiar 
with the present conditions of the machine tool 
industry and the policy of the Association. Nearly 
thirty years ago the Association decided that its 
member firms should not display machines or take 
stands at general exhibitions, and announced its 
intention of organising approximately once every 
four years an exhibition of its own. The first 
exhibition was held in 1912, but when the second 
fell due the Great War was in mid-career, and it 
was cancelled. The series was not resumed until 
September, 1920. Four years later the Empire 
Exhibition opened at Wembley, but very few 
British machine tools were shown, the Association 
electing to hold its own short-period display at 
Olympia in the same year. Four years later the 
programme was continued according to plan, but 
when 1932 came round another postponement 
was made for no very clearly defined reason, and 
against the wishes of a good many of the member 
firms. Hence it was not till 1934 that another 
exhibition, and by far the best of the series, opened 
its doors. 





From this short history it will be seen that the 
Exhibition has been irregular in occurrence. 
Indeed, the readiness with which the Association 
has adopted reasons for not holding it drives one 
to the conclusion that its faith in the value of that 
form of propaganda is limited. In contrast with 
this attitude, we may point out that year after year 
with complete regularity the machine tool trades 
of Germany occupy a very important position in 
the Leipzig Fair. They are not deterred by any 
ordinary excuses, and even this year, when every 
German workshop is understood to be engaged up 
to the hilt, the display was as large and as com- 
prehensive as usual. We must assume that 
the Machine Tool Trades Association knows 
its own business better than anyone else, but we 
cannot forbear from pointing out that in these 
days national considerations must be given due 
weight, even when they may seem to be in opposi- 
tion to the convenience of individual concerns. 
The actions of the Association would, in this 
respect, be of less consequence if it were not that 
the constituents are tightly bound by the policy of 
the Association which prohibits any member 
firms from exhibiting anywhere save at their own 
nominally quadrennial show. Occasionally there 
has been sharp division of opinion on this policy, 
notably in the case of Wembley Exhibition of 
1924-25, when a proportion of the members desired 
to display their products, and there was a widely 
held feeling that the absence of machine tools 
from the Halls would leave visitors with an incom- 
plete impression of the engineering industries of 
Great Britain. Whilst that objection was, in part, 
balanced by the fact that the Machine Tool Trades 
Exhibition was held in the first year of the Empire 
Exhibition, it was not thereby wholly removed. 
Wembley opened early in the year and many thou- 
sands of foreigners had visited it before September 
when the machine tool exhibition was held. But 
whilst this is a particularly noticeable case, it by 
no means stands alone, and year after year we 
have to record when dealing with other exhibitions 
that no British machine tools are to be seen, whilst 
frequently foreign tools are exhibited. 

Whilst, as we have indicated above, we have 
no desire to meddle with the policy of the 
Machine Tool Trades Association, we cannot help 
feeling that the time has come when that policy 
should be very carefully and _ conscientiously 
reviewed. It was formulated before the war, and 
events have_moved with such rapidity since then 
that some modifications have automatically become 
desirable. We venture to remind the Association 
that at one time the German machine tool trade 
took up somewhat the same attitude as it holds, 
and protested against the annually recurring cost 
of the display at Leipzig. It was, we understand, 
overruled by a higher authority, and in obedience 
to commands, but against its own convictions, 
made its contribution to the Fair. But since then 
it has become convinced that the apparent sacrifice 
is well worth while. Buyers from all over the 
world go to Leipzig, and there can be little doubt 
that the German trade has benefited, and that its 
reputation has been enhanced by the admirable 
display it arranges in Hall 9. Is it not legitimate 
to ask if the British machine tool industry is ade- 
quately represented by an exhibition which recurs 
irregularly and never at intervals of less than four 
years? An annual exhibition on a large scale 
would seem to be called for. Failing that, then the 
embargo on participation in such exhibitions as 
the British Industries Fair and the Engineering 
and Marine Exhibition at Olympia should be 
removed. May we remind the Association that it 
has not only to consider the welfare of its own 
members, but the influence and prestige of British 
engineering ? It has to fight against the very 
astute and energetic propaganda of other nations, 
and if it is not equally foreseeing and energetic, it 
will do damage not alone to its own interests, but 
to the reputation of British mechanical engineering 
in general. 


National Safety Measures in France 


AN organisation for a “ national safety wee. 
was instituted in France ten years ago by Monsieur 
André Breton, senator, who created the labora- 
tories at Bellevue, near Paris, shortly after the 


>! a population at relatively low cost. 





war. The work carried on in these laboratories 
was largely devoted to safety precautions im 
industry, on the road and rail, and against fire, 
and every two years since the first meetings were 
held there have been conferences and exhibitions 
to deal with matters relating to the prevention of 
accidents. The laboratories were taken over some 
months ago by the National Centre of Applied 
Scientific Research, which had been created by the 
Government to centralise research work for the 
Ministry of National Defence. The “national 
safety week” is continued by Monsieur Breton 
and by his (Euvre pour la Sécurité et |’Organisa- 
tion des Secours. At the conferences of this body, 
known as the 8.0.8., held last week at the Maison 
de la Chimie in Paris, the sittings on one day were 
devoted to questions of passive defence, while an 
exhibition at the disused part of the Invalides 
railway station was a demonstration of what is 
being done for protection against air attacks. The 
exhibition was inaugurated by Monsieur Daladier, 
President of the Council, and the conferences by 
Monsieur de Monzie, Minister of Public Works. 
A visit to the exhibition by the President of the 
Republic, Monsieur Lebrun, testified to its national 
appeal. 

The exhibition was intended to impress the 
public with dangers that may arise in time of war 
and to convey an idea of what is being done to 
lessen those dangers, with public co-operation. 
Characteristics of the different poison gases and 
their effects were explained by large diagrams and 
tabulated information in a way that everyone could 
understand. Types of gas, incendiary, and 
explosion aerial bombs were shown, with lurid 
pictorial representations of what each of them 
could do. This display of potential destruction 
led visitors to take a salutary interest in various 
manifestations of what is being done for their 
safety and of what they must do themselves. 
Outside the building the military authorities had 
prepared a maze of covered trenches protected by 
sand bags above. Within these trenches was a 
control room for anti-aircraft batteries installed 
above with sound detectors, whilst nearby a large 
model showed the normal situations of batteries 
and sound detectors over a wide area. This 
arrangement gave to the public a comforting 
impression that it is adequately protected against 
enemy aircraft, but it was not indiscreet enough 
to show the progress that has been made in French 
anti-aircraft defence, which has virtually an 
automatic accuracy when firing at visible aero- 
planes up to an altitude of 4000 m., while beyond 
that altitude the probabilities of hits are con- 
siderable. So far as passive defence is concerned, 
the construction of covered trenches continues to 
be carried out in Paris. They are walled and 
covered with reinforced concrete slabs that lock 
into each other with projecting rods. When 
required they will doubtless be protected by sand 
bags as were the trenches at the exhibition. The 
Metropolitan Railway Company showed a model of 
a shelter for 4000 persons at the station under the 
Place des Fétes, in the north-east of Paris, where 
the depth below the surface is 62ft., but as the 
Metropolitan Railway itself is more or less near the 
road surface for the greater part of its length the 
number of persons who could find safe refuge 
within it is relatively small. The fact that different 
kinds of materials were shown by exhibitors 
implies that there must be at least a fair amount 
of trenching for private use. Portable sections of 
corrugated plate up to 7mm. thick, ready for 
bolting together for the side walls of a trench, with 
a semi-circular cover capable of supporting a deep 
covering of earth, present an example of what is 
offered for trench construction. The same material 
is supplied for small shelters with parabolic tops. 
There is a similarity in the forms of these small 
shelters, though one of reinforced concrete was 
mounted on small wheels and provided with look- 
out and a telephone for an observer. Passive 
defence has created a new industry to satisfy the 
needs that must be met under conditions which are, 
as yet, more or less conjectural. The most diffi- 
cult problem is to provide safe refuge from gas for 
There were 
simple devices for excluding gas, such as gas- 
proof blinds, but no systematic attempt has yet 
been made to ensure a general protection against 
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gas, apart from the distribution of masks which is 
being done by the State on a limited scale. Its 
intentions appear to have been checked by the 
increased price that has now to be paid for the 
masks, which is hindering a general distribution in 
all areas liable to suffer from gas attack. The 
deficiency can probably be made good by private 
makers of gas masks who have to submit the types 
they manufacture for official approval. There is a 
similarity in all these types with a filtering medium 
of activated eharcoal, which can alone be relied on 
to filter all kinds of gases up to a point of satura- 
tion. Gasproof chambers of fairly large capacity 
were shown, in one case by a maker of safes, but 
they were elaborate affairs and did not seem to 
come within the range of economical construction. 

The idea of passive defence measures is that the 
State cannot do everything and must rely upon the 
co-operation of the public in carrying them out. 
It has this co-operation from associations that 
organise particular phases of the defence policy, 





such as first aid, which depends upon resources 
derived from a considerable membership, and the 
first-aid exhibits offered good examples of organisa- 
tion, with fully equipped underground rooms for 
the treatment of persons suffering from gas. A 
model of an underground hospital for the treatment 
of such cases was evidence of the thoroughness with 
which it is proposed to carry out the task. As 
usually happens when private initiative leads the 
way, the State will inevitably step in to co-ordinate 
and complete the work when the need for accelera- 
tion becomes more urgent. There exist all the 
elements for an organisation which should be under 
one control and should bring the nation into closer 
touch with realities. If more has not been done by 
the State to perfect arrangements for passive 
defence, it is because its action is limited by 
financial resources to the main object of preventing 
enemy aircraft from reaching populous areas, 
where, moreover, the population will be consider- 
ably reduced by dispersal over the country. 
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TOO MUCH WELDING ? 


Str,—Intensive “pressure selling’ of welding 
has gone so far to popularise the processes—electric 
are, gas welding, &c.—that there must be few works 
to-day that are not equipped in some way with 
such plants. 

Whether any engineering product should be sold 
on the lines of, say, a new brand of hair cream is 
of itself quite debatable. A few years ago there were 
perhaps only three or four firms handling electric 
welding plant, as compared with the very consider- 
able numbers now available, all with the ‘“ best 
ever”? plant and electrodes, the latter generally 
having a sales name of some fancy description. 

Most of these rods are much the same in operation 
and performance, and it would appear that the whole 
matter of electrodes will have to be solved by a 
classified British Standard, both for the wire and 
the flux coating, and sold as such. Just as obtains 
with a rivet, no one would think of buying a rivet 
made by a particular firm just because it was ‘“ pink 
tipped.” 

The bulk of this welding work is concerned with 
the jointing together of the ordinary grades of 
wrought iron and steel, in plate or sectional form, 
and it is essential to visualise the fact that a new 
definition of what is understood to be welding must 
be substituted for the old one of “ joining together 
by hammering when softened by heat,’’ which still 
represents the definition of a true weld. The modern 
weld joins for the most part two wrought materials 
by means of a cast body of unwrought metal. The 
casting temperature is so high that it is quite accepted 
that there should be a disturbed area adjacent to 
the ‘weld.’ Again, the casting is quite often 
composed of multiple small castings further modifying 
the structure, so that with the ever-present possibility 
of gas and/or slag pockets it is remarkable that the 
results obtained are so generally satisfactory. 

It would seem that the best engineering interests 
lie, not in the indiscriminate use of welding, but 
in the elimination of as much welding as possible, 
thus reverting to the older practice of avoiding welds, 
unless these were both economic and offered a 
reasonable surety of their soundness. This can be 
done by so many well-tried means—the use of 
pressings, bent or folded members, and where the 
numbers do not justify it, the use of standard sections 
“cut and welded ” to shape. One can call to mind 
large numbers of “ fabricated ” articles, laboriously 
built up by numbers of small bits welded together, 
where one pressing would eliminate the greater 
portion of the welding. Assume this pressing, welded 
to a bent—or cut and welded—member, the results 
would be a far better job, and, further, one that 
removed that uneasy feeling as to fatigue values. 

It should also be understood that most engineering 
firms have the necessary press and bending tools 
to avail themselves of ; these tools are, in these days 
of the “ if it is made of steel—weld it,” too often not 
fully employed. 

Again, despite the claims that are advanced, the 
welding by such methods of the high-carbon steels 
should be treated with the greatest caution. It has 


only to be realised with what extreme care the forging 





of, say, ‘“D”’ steel has to be carried out, with the 
subsequent normalising and heat treating of the 
article to visualise what happens when the attempt 
to deposit electrically a suitable weld metal, without 
any subsequent heat treatment, to understand the 
almost impossible conditions. 

The welding people will assert that this can be 
successfully done. The query should be made at 
once—suppose a forging was made with equal mal- 
treatment of the steel, would the steel makers stand 
by any failures that might result ? 

All this takes no account of the very human 
factor—the operator. These men are not made in 
a fortnight’s training at a trade school. They are 
not made in years, unless they are “‘nursed’”’ as 
few craftsmen are in these mass production days, 
until it becomes second nature to them, to put down 
good runs, correct as to current, form, &c., and to 
do this all day and every day, in heat, smell, glare 
and often with a difficult stance. Until this is the 
case they are not efficient welders; it. therefore 
requires no imagination to understand what a very 
human job this is, and at the same time to the man, 
to do all this and make a decent piecework balance ! 

There is no attempt here to decry welding. It 
has come to stay and become a most useful adjunct 
to the engineers’ plant; but to suggest that its 
use is only of a secondary nature; that welding 
for welding sake, as seems to be almost fashionable 
just now, is bad engineering ; that the old anxiety 
to avoid any weld, if this can be done economically, 
is still sound, and that most plants and electrodes 
are on a par, and that the operator is the vital 
consideration in all welding, and that the ‘“ welding 
of high-carbon steel be left much in the experimental 
stage, as the art is understood at the moment.” 

Which may not represent everyone’s views on 
the subject, but still may be worth some consideration. 

June 24th. INSPECTING ENGINEER. 


STEAM PLOUGHS AND THE AGRICULTURAL 
EMERGENCY 

Str,—The letter published in your issue of the 
16th will, I am sure, interest a large circle of your 
readers in view of the efforts which are again being 
made to increase the area of land under the plough. 
The very regrettable decline in the number of sets 
of steam cable tackle which are at present available 
for operation—125 as against 600 in 1918—requires 
some further explanation, particularly since many 
authorities are still of the opinion that the cable 
system is the ideal method of applying power to the 
land. 

In the years prior to the outbreak of war steam 
cable tackle was being used in increasing numbers 
not only in this country, but in many other parts 
of the world, and there would be roughly 500 sets 
at work here when war broke out. A number were 
purchased privately during the war, and in 1917 a 
large order was placed by the Government, raising 
the sets to 600 in number early in 1918. At the con- 
clusion of hostilities cable tackle owners were imme- 
diately handicapped by the fact that peace-time 





requirements could not absorb the sudden increase 
in the number of sets brought into use by the national 
emergency, but really serious difficulties did not, 
however, arise until the end of the boom a few years 
after the war. 

Steam cable tackle has throughout its history been 
handicapped by the trouble and cost of keeping the 
engines supplied with fuel and water, and so long 
as it had no serious competitor, the farmer who 
wished to employ it had no alternative but to find 
a man, horse, and cart, to do this work usually at 
a time when every available man and beast was 
required on the farm for other work. Some farmers 
compute the cost of the coal and these services he 
must render at 6s. 6d. per acre when ploughing, 
to which must be added the cost of hiring the 
machinery, and since the war farmers have become 
increasingly reluctant to render these extra services 
and meet the additional cost involved. 

Cable tackle manufacturers early appreciated the 
position, and spent considerable sums of money in 
producing petrol and paraffin tackles to meet the 
situation. Their efforts were brought to public 
notice at the R.A.S.E. trials at Lincoln in 1920, 
where two different makes were shown at work. 
Since that time diesel cable tackles have been placed 
on the market which effect great economies, and 
later, in order to reduce the comparable capital 
cost of a new tackle, means have been devised to 
convert existing steam tackles to diesel. Some owners 
have taken the latter course, and in doing so have 
proved that there is still a demand for the cable 
system, provided it is of the most modern type, 
and meets the farmers’ needs. In these cases the 
owners’ principal difficulty is to cope with the 
amount of work offered by the farmers in districts 
where steam tackle is standing idle, or has gone out 
of commission altogether. 

These modern tackles deal with the 
work as previously carried out by steam engines, 
and in my opinion the system has no future unless 
it is powered by diesel engines. 

The Government’s peace-time programme involving 
a grant of £2 per acre cannot be of any assistance 
to the steam cable contractor other than in the 
ordinary course of business, in which he has to obtain 
work at a price the farmer can afford to pay out of 
the grant, taking into consideration the other work 
which has to be put into the land after ploughing. 

In any future national emergency which might 
arise it would not, in my opinion, be good policy 
to spend public money in reconditioning machinery 
of any type which cannot maintain its commercial 
position, and which would therefore revert to its 
to-day’s more or less obsolete position at the con- 
clusion of the emergency. Furthermore, steam engine 
manufacturers, owing to lack of orders, have had no 
inducement to maintain their plant, and as a result 
the boiler and spare parts supply problem has become 
increasingly difficult for users of this equipment. 

The expenditure of public funds in purchasing 
diesel cable engines would eliminate existing 
difficulties and provide modernised cable tackle 
in the light of present-day requirements. 

The use of home-produced fuel is attractive, but 
it is possible to purchase this too dearly, and this 
would, in my opinion, be the case, since the cost 
of the heavy repairs would have to be completely 
written off over the emergency period. The diesel 
oil requirements for cable tackle are small as com- 
pared with the total imports from the oilfields, 
and there is an article in the current issue of the 
Journal of the R.A.S.E. giving details of importa- 
tions in 1937 of petrol, paraffin, and diesel oil for 
agricultural purposes, which makes interesting reading 
and indicates where transfers could be made during 
a crisis period. 

It would give me the greatest possible pleasure 
to see steam cable tackle come into its own again, 
but to expect it to do so is to ignore all the evidence 
which has accumulated since the Great War. 

Leeds, June 27th. M. H. Royston. 
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DIMENSIONAL ANALYSIS OF TURBO- 
BLOWER STAGE PERFORMANCE 


Srr,—Mr. J. Jennings and the writer have recently, 
in your columns,* dealt with the theory and applica- 
tion of dimensional methods to the analysis of the 
performance of geometrically similar fans and 
centrifugal pumps. The methods described are easily 
extended to embrace the case of an uncooled or com- 
pletely cooled turbo-blower stage which is pumping a 
compressible fluid such as a gas or a superheated 


vapour. 
For this form of centrifugal machine the important 





* Tur ENGINEER, Vol. 167, (1939), pp. 60, 123, 182, 285, 
307, 344, 505, 614-615, and 619. 
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equations expressing the performance are : 
g h/n® P=¢, (w/pnd; k/d; w/pd*a). (1) 
n=: (w/pnd*; k/d; w/p d*a)—w h/550P 
me pala Nsaiama 
in which g h/n* d* is the ‘‘ Rateau manometric coeffi- 
cient,” w/p n d° is the “‘ Rateau delivery coefficient,” 
k/d may be called the ‘‘ von Mises-Nikuradse number ” 
or roughness coefficient, w/p d? a is ‘‘ Mach’s number,” 
7 is the adiabativ efficiency of the stage if uncooled 
or the isothermal efficiency if cooled, and P is the 
shaft horse-power, 

The symbols have the following meanings :— 
gy=the gravity constant (32-2ft. per sec.?), h=the 
total head (feet) impressed on the fluid by the stage, 
n= the rotational speed of the impeller (revs. per sec.), 
d=the impeller diameter (feet), w= the weight of fluid 
compressed (pounds per sec.), p=the mean density of 





p; and p, being the pressures at inlet and outlet 
(pounds (force) per ft.?). 

The accompanying diagrams exhibit roughly the 
probable relationships between the five variables of 
equations (1) and (2), and the “ specific speed ” 
n wt /pt gi ht group. 

It will be noted that Reynolds number is not taken 
into account in equations (1) and (2). At the high 
speeds characteristic of flow in turbo-blower stages 
the friction losses are probably very nearly inde- 
pendent of Reynolds number and more nearly 
dependent on the relative roughness k/d of the internal 
surfaces. The Mach’s number forms the boundary 
between rough turbulent flow when the losses are at 
their minimum value and super-acoustic flow when 
the losses begin to increase. Actually there are three 
Mach’s numbers, two values of w/pd*a for the 





casing and impeller channels respectively, and the 
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the fluid (pounds (mass) per ft.*), k=the mean height 
of projections on the internal surfaces of the stage 
(feet), a=(y R T)t=the velocity of sound in the fluid 
(feet per sec.), y=the ratio of the specific heats of the 
fluid (=the adiabatic compression index), R=the 
gas constant for the fluid (53-3ft.-lb. (force) per 
pound (mass) degree Fah. for air), and T=the abso- 
lute temperature of the fluid (degrees Fah.). 

The total effective energy retained by the fluid 
after passing through the uncooled blower stage will, 
of course, be the adiabatic head, expressed by 


y-1 
n-™ (7) | (*) exh 
pi \y—-1/ \\% ) 
e—2 ae. 


or 
(9) Hay 
Pi = Pi 


2 
The head retained after compression in a com- 
pletely cooled stage will, on the other hand, be given 
by the isothermal head, 


(3) exactly 


pi | 


h=—} 
Pi\ 


(4) approx. 





Pi Po 
h=— lo (*) 5) exactly 
Pi Pi (5) : 
or 
rt {(=#) (22) (2=") 
att |) Ho a 
pil\ pv: 2\ Di 3\ Di ) 


(6) approx. 


@ 


disc Mach’s number nd/a, the latter being reached 
first and affecting the efficiency to a greater degree 
than the head, which is affected by the two former. 
Some years ago, R. 8. Capon and G. V. Brooket 
investigated theoretically and experimentally the 
application of dimensional relationships to the per- 
formance of an aero-engine gear-driven supercharger 
of the Rateau star wheel type. Their dimensional 
equations are given below in the symbols of the 
present note and may be compared with those of the 
writer. 
PolPi=s (w/a? pit pit ; nd pt /pt; nd /v; y) 
seom er 2 
Pol pi=a (w/a? pit pt; nd pad/pt; nd?/v; y) 
- (8) 


T,/Ti= $5 (w/d? pit pt; nd pt/pd; nd*/v; y) 
. (9) 


P/w n* d?= dg (w/d? p;t pt; nd pt/pit; nd?/v; y) 
. eee 

Y) 
(11) 
v being the kinematic viscosity (ft.? per sec.) of the 

fluid and  d?/y the dise Reynolds number. 

When applied in an investigation of the perform- 
ance of a given compressor, dealing with a specified 


n= r (w/d* pit pt; nd pit/pt; nd*/v; 





+ Reports and Mem. Aero. Res. Comm. No. 1336 (1930), and 
No. 1503 (1932). 


fluid such as air, these equations reduce to the simpler 
forms, 


PolPix=bs(w T#/p,; n/T#) (12) 
T,/Ti=¢, (w Tit/p;;  /T;*) (13) 
n= (w T;}/p; > n/Tj) (14) 


Mr. Brooke made a further simplification when he 
represented the performance in the forms : 
PolPi=bu (w/n pis n/T;*) 
T./Ti=¢re (w/n pys n/Ti) (16) 
n= is (w/n px; n/T;*) (17) 
and the writer believes that Mr. Brooke’s equations 
may be still further simplified, to a fair degree, for low 
ratios of compression at any rate, by the following 
forms, T and p denoting mean values, 
(Po—Pi) T/p n® =i, (wT /np; n/T#) 
0= $15 (wT/np; n/T?) 
v--l 


=T Pe\ 7 i}/t,—T 20) 
1=T\\ 5, —1}/T,—T;) . (20) 


which bring the turbo-compressor stage into line 
analytically with the centrifugal pump and the fan. 
G. G. McDonaxp. 
The University, Glasgow, W.2, 
June 14th. 


(15) 


(18) 
(19) 


or 











Sixty Years Ago 

For very many years engineers sought in vain to 
devise a practicable and economic method of trans- 
mitting power to a distance from the source of its 
development. Bramah in or about 1802 proposed to 
achieve this end by employing water under pressure, 
and in 1830 Mann described a suggested means of 
using compressed air for the same purpose. Little 
or no progress was made in either of these directions. 
For a time many engineers favoured the idea of trans- 
mitting power to a distance by means of wire ropes. 
Several examples of “telodynamic” transmission 
were erected, but difficulty was encountered in the 
employment outdoors of long lengths of wire rope 
running at a high speed, and the system for the most 
part was abandoned. In a leading article in our issue 
of June 27th, 1879, we discussed the subject, and 
urged that renewed attention ought to be given to 
pneumatic transmission. Earlier efforts im that 
direction, we said, had been made when experience 
in air compressing was very limited, and before the 
science of thermodynamics had been developed. We 
were particularly, almost exclusively, interested in 
the application of transmitted power on farms and 
estimated that in suitable instances the use of com- 
pressed air as a transmission agency would enable 
from 40 to 45 per cent. of the energy developed at a 
waterfall to be realised on farms situated from I to 3 
miles distant. It was possible, however, we com- 
mented, that difficulties might arise in laying com- 
pressed air pipes from the waterfall to the farms, 
and in transferring the power as realised at the farms 
to implements in distant fields. We therefore sug- 
gested that electricity might come to the farmer’s 
aid. At Sermaize, Marne, two French engineers, had 
recently achieved some success with a mechanical 
plough employing an electric transmission system. 
The energy was generated by means of a Gramme 
** dynamo-electric machine,” and was transmitted by 
cable to a windlass driven by two other Gramme 
machines acting as “‘electro-dynamic agents for 
reconversion of the electricity into motive power.” 
These two Gramme machines could be used either for 
rotating the windlass or for propelling the four-wheeled 
carriage on which it was mounted. We reported that 
with a transmission line about a mile long, the power 
realised on the farm was about 40 to 50 per cent. of 
that used to generate the electricity. It was possible, 
we thought, that power so transmitted might with 
economy be made to replace horses for ploughing, 
and that we might yet see the power of unutilised 
waterfalls- brought by the aid of electricity to the 
fields and barns of the farmer.... In spite of the 
perfection of the electrical transmission of power over 
great distances and the exploitation of natural 
hydraulic power resources, large-scale farming as 
conducted to-day depends primarily not upon elec- 
tricity, but upon the internal combustion engine. 
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The Southern Railway New Electrified 
Extension 


'INHE latest addition to the Southern Railway’s 

electrification scheme, covering the extensions 
of the existing electric suburban services over the 
routes Gravesend Central to Maidstone West vid 
Strood, Swanley to Gillingham and Otford Junc- 
tion to Maidstone East, was officially opened to-day, 
Friday, June 30th. The mileage involved is 
53 route and 117 track miles, bringing the total up 
to 702 route and 1746 track miles. Trains formed 
of a number of two-car units similar to those on 
the Reading extension are employed. 

Apart from the actual work of electrification the 
scheme involved a considerable amount of civil 
engineering and other work, including the con- 
struction of a new station at Swanley Junction, 





trical side of the undertaking with which we are 
here mainly concerned. All stations on the elec- 
trified extension are now electrically lit. 

The Central Electricity Board’s transforming 
sub-station at Northfleet, which is one of the 
supply points for the Sevenoaks area, is the main 
source of supply for the new extension. Originally 
one 33-kV feeder cable was laid from Northfleet 
to a high-tension switching station at Swanley, and 
this cable has now been used to feed two additional 
sub-stations lying along its route, namely, at 
Tweed Hill and Fawkham. In addition, a new 
33-kV feeder circuit has been added at Northfleet, 
which follows the North Kent Railway route to 
Strood and Maidstone, and two ring main loops 





change in design from that hitherto adopted. While 
the technical arrangement remains the same, the 
sub-stations have been redesigned to accom- 
modate improved circuit breakers, which enable 
a considerable economy of space to be obtained. 
Previously, in common with general practice, the 
conventional type of oil circuit breaker, in which 
oil has been used not only to quench the arc, but 
also to act as a dielectric between phases and earth, 
has been adopted. But the oil circuit breaker now 
employed operates without a large amount of oil, 
and uses solid non-inflammable insulating material 
and air as a dielectric. The only oil used is that 
needed for quenching the are and for establishing 
the required dielectric strength between the con- 
tacts for an instant during breaking, 1.¢., until the 
isolator blades have opened. Hence, the quantity 
of oil required is reduced to a very small fraction of 
that needed in the conventional oil circuit breaker 
and the fire risk associated with large quantities 
of oil exposed to open arcing is eliminated. These 
single-pole, single-break circuit breakers, with a 
combined isolating switch, are formed into three- 
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STROOD SuB-STATION 














GILLINGHAM SuB-STATION 


at a cost of £132,000. At New Hythe the halt has 
been converted into a station with new brick offices 
and a footbridge. At Strood the station has been 
rearranged ; two new signal-boxes have been pro- 
vided and the platforms lengthened. A number of 
station platforms has been raised. Berthing 
sidings are now available at Chatham. At Gilling- 
ham a new electric car shed has been built and a car 
washing machine installed. At Fawkham, Cuxton, 
Wrotham, Kemsing, and Barming new foot- 
bridges have been constructed. New down bay 
platforms, important permanent way alterations 
and cleaning stages are among the modifications 
at Maidstone East, whilst at Maidstone West the 
down platform has been reconstructed and impor- 
tant permanent way alterations made. At the 
Barracks Station, which is between the two Maid- 
stone stations, platforms have been rebuilt and 
four berthing sidings provided. This and other 
work, including a new platform at Gravesend, 





formed part of the scheme, but it is with the elec- 














SWANLEY CONTROL STATION 


are formed by extending the feeder cable from 
Greenhill sub-station to Maidstone and a second 
feeder from Fawkham to Strood. The Swanley 
switching station, which originally only provided 
a supply to two sub-stations off the main cable 
route, i.e., Eynsford and Greenhill, now fulfils a 
much more important function by making possible 
a duplication of supply from Tunbridge Wells. 
The ring mains are, however, not normally 
paralleled, but the feeders are operated as on a 
radial system. The 33-kV power cables comprise 
three single-core paper-insulated lead-covered 
cables compounded and served. In addition, the 
leading-in lengths at the sub-stations are pro- 
tected by a single layer of non-magnetic armoured 
wire. These cables are run in the usual manner in 
wooden troughs supported on concrete posts, 
except where local conditions necessitate their 
being laid in concrete ducts, as, for instance, at 
level crossings and stations. 

Sub-stations on this extension represent a radical 





phase units, and mounted on steel channels sus- 
pended between the vertical joists of a reinforced 
concrete structure. This structure supports the 
whole of the 33-kV switchgear required at each sub- 
station and is arranged in bays for the individual 
circuits which are separated by screens, and can 
be isolated at will. The ring current transformers 
for protective purposes are separately mounted 
and are slipped over the incoming 33-kV cables 
and interconnector to the main transformer. 
Auxiliary supplies are provided by two 45-kVA 
three-phase transformers, connected through H.T 
switch fuses to each of the incoming feeders. 

The lay-out of the indoor equipment has also been 
modified as compared with that of the sub-stations 
of previous extensions. The annexe housing the re- 
cooling equipment has been abandoned, and a new 
re-cooler is now situated behind the rectifier 
itself. A completely rectangular building results 
which, in a four-circuit breaker type building 
measures 40ft. by 18ft. As before, the converting 
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plant comprises a step-down transformer mounted 
outside the end wall of the sub-station building, 
solidly connected to a mercury arc rectifier imme- 
diately adjacent inside the building. The steel 
tank rectifier gives the standard output, viz., 
2500 kW at 660 volts D.C., with closed circuit 
water cooling thermostatically controlled. The 
anodes are air cooled instead of water cooled as 
hitherto, and an additional feature incorporated 
in the units is an are suppression equipment, con- 
sisting of controlled grids for suppressing the arc 
on the occurrence of a backfire, and to ensure that 
the supply is automatically re-established. 

For the control of each sub-station, the auto- 
matic equipment is housed in a common switch- 
board comprising four panels, viz., E.H.T., rectifier, 
auxiliaries,andsupervisory panels. High-speed D.C. 
circuit breakers are mounted on a concrete shelf 
in the usual manner, each with its respective 
control panel mounted on the supporting frame- 
work of the shelf. The D.C. positive bus-bar 
arrangement is the same as before with four 4in. 
by Hn. copper connections leading from the 
rectifier cathode in a trench to a main 4000-ampere 
high-speed circuit breaker, which feeds the bus- 
bar to which all the 2500-ampere feeder circuit 
breakers are connected. Usualiy, these circuit 
breakers are closed by current obtained from the 
660-volt bus-bar, but certain units are provided 
with a device to enable them to close by current 
from the conductor rail when the respective 
rectifier is not in operation. These feeder breakers 
are connected to the conductor rail by 1 square inch 
cables, and the negative feeders which consist of 
0-75 square inch cables connected to the track 
rails, return the current to the negative bus-bar 
near the main transformer, to the neutral point 
of which it is connected through the absorption 
cous. 

For this extension scheme fifteen sub-stations 
are required. Thirteen are of the new type 
described, and two which were inserted in the 
existing E.H.T. feeder from Northfleet to Swanley 
switching station were constructed in accordance 
with the older design. In consequence of the 
repositioning of the Swanley sub-station, it was 
found necessary to move the Swanley switching 
station. A new switching station was therefore 
built adjacent to the original site of Swanley 
Junction Station and the change over was carried 
out without any -interruption of the normal 
services. 

According to standard practice track paralleling 
huts containing automatic high-speed circuit 
breakers for track paralleling purposes to ensure 
a minimum voltage drop in the conductor rails 
are placed midway between sub-stations, which 
are unattended and operated by the same type of 
supervisory system of control as on previous 
extensions. The existing control room at Swanley 
has been increased to twice its original size and 
is now of similar dimensions to the control room 
at Woking. To the existing fourteen panels 
another forty have been added with diagrams 
of the whole of the main power circuits for the 
supply of energy to the conductor rails, made up 
of mimic bus-bars and switch units. This arrange- 
ment enables the following operations to be carried 
out :—(1) Operating and indicating the positions 
of H.T. oil switches and D.C. high-speed circuit 





the control room and a receiver at the sub-station. 
These two pieces of apparatus are housed in cubicles 
with their attendant relays and other automatic 
devices. 

On page 802 are shown exterior and interior 
views of the carriage cleaning shed at Gillingham, 
the new platform at Maidstone East, and the New 
Hythe halt under reconstruction. 

The electrical contractors were: Asea Electric, 
Ltd., H.T. switchgear and supervisory control 
equipment ; British Insulated Cables, Ltd., L.T. 
cables and track bonding; British Thomson- 
Houston Company, Ltd., high-speed circuit 
breakers ; Bruce Peebles and Co., Ltd., mercury 
are rectifier equipment ; Chloride Electrical Storage 
Company, Ltd., batteries for sub-stations and 
control room; Edmundsons Electricity Corpora- 
tion, control room and _ sub-station lighting ; 
English Electric Company, Ltd., electric train 
equipments ; W. T. Glover and Co., train equip- 
ment cables; W. T. Henley’s Telegraph Works 
Company, Ltd., multi-core cables ; Pirelli-General 
Cable Works, Ltd., H.T. and pilot cables ; Taylor, 
Tunnicliff and Co., Ltd., conductor rail insulators ; 
Westinghouse Brake and Signal Company, Ltd., 
motor-driven air compressors. 








Gummer for Coal Cutting Plant 


Ir is well known that of the power required for 
mechanical coal cutting a large proportion is expended 
not in effective work, but in churning and grinding the 
cuttings taken back by the chain. This condition can 
alleviated by 


be hand shovelling, but however 





Fic. 1—GUMMER IN OPERATION 


efficiently the work is carried out, a considerable 
proportion of the cuttings is still taken back and 
packed solid at the back of the cut. Illustrated in 
the accompanying engravings is a device known as 
the “ Ace Gummer,” recently introduced by British 
Jeffrey-Diamond, Ltd., of Wakefield, which is claimed 





shots and gives a cleaner break at the back of the cut. 

For automatic kerf cleaning a principle has been 
adopted which has been proved by underground trials 
to be efficient and reliable. It is positive in action 
and the cuttings brought out by the chain are imme- 
diately swept clear and discharged in a neat pile. 
They are placed in what is stated to be an ideal 
position, as shown in Fig. 1, so as to leave ample room 
for cogging and timbering, and are not thrown directly 
into the conveyor track. It can be fitted with a 
directional chute, which enables the gummings to be 
placed in any desired position between the rear and 
side of the machine. The device is automatically 
reversible for cutting right to left or vice versa, and 
other advantages claimed by the manufacturers are 
that it is silent, and as the gummings are fed into the 
bottom of the pile there is a noticeable elimination of 
dust when cutting. The design, principle of operation, 
and the wide discharge opening enable the largest 
holings to be dealt with easily ; large pieces do not 
have to be churned and broken in the gummer before 
they can be ejected. Furthermore, there is no 
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Fic. 4—POWER CONSUMPTION 


increase in width or height of the B.J-D. ‘* Ace of 
Diamonds” coal cutting machine with the device fitted, 
and the increase in length is only 16in. 

Being self-contained, the apparatus can be easily 
handled on the face and can be quickly attached or 
removed. The gear-box, cowl, and cowl housing are 
in steel. The gear-box encloses a worm reduction 
which is driven from the cutting end of the B.J-D. 
‘**Ace of Diamonds” coal cutter through a bevel 
gear and a spring-loaded dog clutch. This method of 
drive, illustrated in Fig. 2, forms an overload safety 
device in the event of excessive choking, for example, 
when passing a close-set pack. The worm wheel is 
mounted on the main shaft of the gummer and 
integral with this main shaft is a cowl. This cowl 
encloses three blades independently mounted on a 
pin which is so placed excentrically inside the cowl 
that when the latter is revolved the blades are pro- 
gressively extended and retracted through slotted 
trunnions in the cowl at the same time as they are 
revolved. Each blade is fully extended at the point 
nearest the cutter chain. The excentric mounting of 
the blades imparts to them an accelerating motion 
































FIG. 2—GUMMER ATTACHED TO COAL” CUTTING MACHINE 


breakers ; (2) remote metering of the D.C. amperes 
and volts; (3) fault signalling when the position 
of any switch does not agree with the indication 
of the switch at the control room ; (4) telephonic 
communication between all sub-stations and 
control rooms. 

The medium by which these operations are 
carried out is a selector system of remote control, 
which requires for its operation a transmitter at 





FIG. 3—GENERAL 


to avoid this loss by removing the cuttings from the 
chain as they are brought out of the cut. The effect 
of having the back of the cut perfectly clean, a con- 
dition almost unobtainable with hand shovelling, 
will be readily appreciated. In attempting to clean 
the cut with a long shovel it is practically impossible 
to avoid packing the holings in the back 6in. of the 
cut; but we are informed that with the “ Ace 
Gummer ” the fact that the back of the cut is kept 
clean allows full advantage to be obtained from the 





ViEw OF GUMMER AND COAL CUTTER 


as they sweep the cuttings off the chain, and auto- 
matically “angles” the blades forward to form a 
pocket which holds the cuttings against centrifuga! 
force, thereby increasing the efficiency of operation. 

Total enclosure of the cutter chain is obtained by a 
goaf side guard, which can be readily fitted or 
detached. A general view of the device fitted to a 
coal cutter is reproduced in Fig. 3. Recording watt- 
meter readings on a B.J-D. electric ‘“‘ Ace of Dia- 
monds”’ longwall chain coal-cutter, cutting alter- 
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natively with and without the *‘ Ace Gummer” on 
the same face and under identical conditions are 
shown in Fig. 4. The power required without the 
gummer was 52 kW, as compared with 37:28 kW with 
the device in use, giving a saving of 14:7 kW, or 
28-5 percent. In addition to the saving in power, the 
machine was able to cut continuously on the full 
available haulage feed of five notches, as against an 
average of three notches when the machine was 
operating without the gummer. 








Air Compressor Plant at a Service 
Depot 


At its service depot in Boughton, Chester, where 
the Chester Engineering Company (1918), Ltd., 
specialises in reconditioning Bedford engine units, 
it is a standard practice to run reconditioned engines 
on test for a day or two before remounting them in 
their chassis. In order to facilitate testing of the 
engines and to avoid unnecessary waste of power the 
company has recently installed an air compressor 
plant, illustrated in the accompanying engraving, 
so arranged that it can be quickly coupled up to one 
of the engines and used for supplying compressed air 
for the operation of pneumatic tools in the workshops. 
On completion of a running test the engine is taken 
off and replaced by another to continue the work. 

The plant embodies a single-cylinder, single-stage, 





Portable Vacuum and Pressure 
Pump 


In the accompanying half-tone engraving we illus- 
trate a new design of portable equipment for pro- 
ducing either vacuum or pressure, manufactured by 
W. Edwards and Co., of Allendale Works, Southwell 
Road, Loughborough Junction, London, §8.E.65. 
These sets, to which various types of pumping units 
can be fitted, have been particularly developed by 
the firm for use in laboratories and other places where 
such services are required occasionally, or where it 
is not convenient to use permanent bench types of 
pump. The outfits can, of course, be pushed to the 
bench or to the work to be done, and then wheeled to 
any convenient place after use. 

The outfit illustrated is equipped with a Gaede 
single-stage chemical pump, capable of producing a 
vacuum of 0:1 mm. Hg. or a pressure of 15 lb. per 
square inch, with a displacement of 33 litres per 
minute. It consists, as shown, of a polished oak 
trolley on castors, fitted with two shelves. On the 
top is a metal vacuum receiver, to which are con- 
nected three vacuum taps. It is pointed out that the 
success of a vacuum system is dependent on the taps 
used being quite free from leakage. The taps are of 
the offset pattern, made of metal and accurately 
fitted, and in addition there is a viscous sealing com- 
pound in the upper portion to prevent leakage. Eight 
different sizes and patterns of taps are made, each 




















AIR COMPRESSOR PLANTi/iFOR ENGINE TESTING 


water-cooled air compressor of the sleeve valve type, 
manufactured and supplied by Broom and Wade, 
Ltd., of High Wycombe. It is designed to run at 
1200 r.p.m., at which speed it delivers 55 cubic feet 
of free air per minute at 1001lb. per square inch 
pressure, and is thus well suited for direct coupling 
to a six-cylinder Bedford petrol engine, which 
develops approximately 33 B.H.P. at 1200 r.p.m. 
The compressor is provided with an Anderton clutch 
and a shaft extension which is supported in two self- 
oiling bearings and is fitted at one end with a fly-wheel 
and at the other with a Hardy dise type coupling to 
suit the engine shaft. The whole is mounted upon a 
girder type frame having an extension to carry an 
engine. As will be seen from the illustration, the 
compressor is furnished with two suction silencers and 
two suction air filters. It is provided with an auto- 
matic air governor to regulate the output in accord- 
ance with the demands for air. To prevent the engine 
from racing when the compressor cuts off, the air is 
led from the air governor into a slow-down control 
cylinder fitted with a plunger which pushes the 
engine’s throttle control lever to its slow-running 
position. A hand wheel is also provided, which, 
when screwed down, enables the engine to be warmed 
up running slowly. 

Compressed air is delivered into a vertical air 
receiver. As the demand for air fluctuates during 
the day and cannot be met at all times by the com- 
pressor, an auxiliary set is employed. This auxiliary 
set is fitted with fully automatic stop and start control 
and enables the receiver to be always kept at the 
required pressure. It delivers air at 150 lb. per square 
inch pressure and this air is pumped into the receiver 
through a pressure reducing valve. We are informed 
that since the plant was put into operation some 
few months ago it has given complete satisfaction and 
proved an important factor in reducing production 
costs. 





suitable for pressures as low as 0:0001 mm. Hg. To 
the vacuum receiver is also connected a Bourdon type 
vacuum gauge, with scales marked both in inches and 
millimetres of mercury. Beneath the chamber is a trap 
consisting of five trays contained in a glass cover to 
carry material to absorb moisture or a neutralising 
agent for acid or corrosive vapours. The cover of the 
trap can be readily removed and replaced to form a 
vacuum-tight joint without the necessity of greasing 
the joints. On the lower shelf are accommodated the 
pump and driving motor, usually provided with a 
V-belt drive. 

There are several points of interest in the design of 
the equipment. All but one type of pumping unit 
supplied by the firm can be used for either vacuum or 
pressure. This is claimed to be a considerable advan- 
tage, for it avoids the purchase of two outfits where 
both services are required. Fragile parts, such as 
glass gauges and traps, are easily broken if placed in 
an exposed position ; however, on the set illustrated 
such parts are well protected. To avoid the incon- 
venience of fouled and corroded metal pipe lines the 
taps are screwed directly into the absorption chamber. 
It is recommended that an air filter, provided with a 
cut-off cock, so that it can be isolated when the unit 
is used for vacuum, be used for continuous pressure 
work. Drip-proof enclosed driving motors are pro- 
vided, which, together with the pumps, do not 
require special types of fixing. They are claimed to 
be quiet in operation. Special attention has been 
given to the desirability of keeping the units as 
compact and light as possible, and the complete set 
weighs no more than 90 lb., with overall dimensions 
20in. by 14in. by 36in. 

The chemical pump on the equipment illustrated 
is of the rotary type with sliding vanes. Contrary to 
former designs, the pump is not enclosed in an oil- 
filled tank, but contains the oil required to seal the 
rotating slide and the valve inside the pump chamber. 


The pump itself, shown in section in the line engrav- 
ing, consists of a cylindrical stator A in which a 
slotted rotor B is placed excentrically and arranged 
to rotate in the direction of the arrow. Two blades C 
held outwards by springs are carried in the slot, so 
that during rotation they sweep continuously round 
the stator carrying with them air from the suction 
orifice D. The air is finally expelled through the 
exhaust valve E. A removable protection tube F 
inserted inside the suction nozzle prevents mecha- 
nical impurities, fragments of rubber stoppers, pieces 
of cork, splinters of glass and the like from getting 

















PORTABLE VACUUM AND PRESSURE FUMP 


into the pump. Oil drops carried along by the com- 
pressed air are collected in the device G inserted into 
the pressure nozzle. 

In chemical laboratories the pump is liable to become 
contaminated by the vapours drawn off. The ulti- 
mate vacuum thereby deteriorates considerably, for 
in this case it can only be equal to the saturation pres- 
sure of the liquid concerned at room temperature. 
In case of such contamination the oil in the pump can 
be renewed and the pump is provided with an oil 
drain that enables change of oil to be made in less 
than two minutes when the pump has been fouled by 
vapours. If the pump is very badly contaminated, 
rinsing can be repeated several times. The practical 
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DESIGN OF PUMP 


importance of this arrangement will be seen from the 
following instance :—A pump, the oil of which had 
become so strongly contaminated with ether that it 
did not attain less than 20 mm. vacuum, after a 
single rinsing attained 0-6 mm., and after a second 
renewal of the oil 0-02 mm. Glycerine may serve 
as a lubricant in cases when the use of oil is not 
advisable by reason of the kind of distillate. How- 
ever, in this case the ultimate vacuum attained will 
be inferior. 

With the type of pump described above the ulti- 





mate vacuum is guaranteed to be better than 0-1 mm. 
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Hg. and a pressure of one atmosphere can be gene- 
rated. At 400 to 500 r.p.m., the power required for 
continuous operation is ¢ H.P. 

Other types of pump which can be fitted are the 
Edwards type IV unit, which has a capacity of 24in. 
Hg. vacuum, 10 lb. per square inch pressure, and 
85 litres per minute; the Cenco “‘ Hyvac’”’ two- 
stage pump, producing 0-0004 mm. Hg. vacuum, 
with a displacement of 10 litres per minute ; or the 
single-stage “‘ Pressovac” pump, giving 0-1 mm. 
Hg. vacuum, 10 1b. per square inch pressure, and a 
displacement of 34 litres per minute. The “ Hyvac ” 
pump cannot be used for pressure work. 








BRITISH STANDARDS INSTITUTION 


Al British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated, 








PUMP TESTS 

No. 599. This revision has been undertaken to 
bring the specification into line with the more recent 
specifications for bore-hole and well pump tests (B.S. 722), 
sewage pump tests (B.S..723), and vaporising liquid 
pump tests (B.S. 724). The main amendments to the 
specification are the inclusion of two new clauses, ‘‘ The 
‘Standing Wave’ Flume,” and “ Suction and Delivery 
Head.”” The appendix entitled “‘ Information Required 
with Inquiry or Order ” has been deleted and Appendix A, 
“Table of Properties of Water,” has been considerably 
amplified. Price 3s. 8d. post free. 


COLD RCLLED MILD STEEL STRIP 

No. 847-1939. This specification for a good commercial 
quality of cold rolled mild steel strip is similar to that issued 
in 1937 for hot rolled mild steel strip. Four classes of 
‘temper ” are covered, viz., hard, for flat work and easy 
punching ; medium soft, for work requiring bends ; soft, 
for shallow cupping and severe bending ; and deep draw- 
ing and pressing. The tolerances on the thickness and 
width of the strip are defined. No chemical composition 
or tensile tests are specified, but a table indicating these 
properties for the various * tempers” is given for the 
guidance of users. 


STANDARD CODE FOR TESTING OF FANS 

No. 848-—1939. The methods of assessing the per- 
formance of fans has always been a subject for discussion, 
and various authorities have had different ideas as to the 
most suitable method of measuring the performance. 
The difficulties arise from the fact that the slight pressure 
differences that usually exist within a mass of air flowing 
in a duct may be a considerable percentage of the average 
pressure. Moreover, the dynamic head corresponding 
to the velocity is also usually a high proportion of the 
total pressure and unless special precautions are taken 
this dynamic head cannot readily be converted into useful 
static pressure. Very often, too, the air flowing in a duct 
from a fan is in a state of considerable turbulence, and 
the accurate determination of pressure and velocity 
becomes very difficult. This new Code should go a long 
way towards settling present doubts and confusions. 
It is hoped that as it comes to be used throughout the 
industry it will result in the performance figures given by 
the various fan makers in tenders and catalogues being 
strictly and directly comparable. Sections are included 
covering the terms and definitions in general use in the 
industry, precise instructions as to the types of instru- 
ments to be used in testing, general instructions for the 
measurement of air flow suitable for fan work, and finally 
a detailed code for carrying out performance tests on 
certain specific types of fan. The Code does not cover 
the testing of mine fans, for which a separate specification 
(B.S. No. 707) is issued, nor for the testing of air com- 
pressors working at pressures higher than about 1 lb. 
per square inch, for which a separate specification is in 
course of preparation. 








CATALOGUES 





CONSTRUCTIONAL ENGINEERING Company, Ltd., Charles 


Henry Street, Birmingham, 12.—Folder on the “ Titan’ 
universal core-making machine. 
AMALGAMATED ANTHRACITE CoLLieRIES, Ltd., Eagle 


Chambers, Swansea.—Brochure on recent developments in the 
ise of anthracite duff for steam raising. 

BririsH INSULATED CABLEs, Ltd., Prescot, Lancs.—A booklet, 
** Roadway Reason,” graphically illustrating situations which 
may arise as a result of careless or thoughtless driving on the 
roads. 

ELLiIoTI 3ROTHERS (LonpoN), Lid., Century Works, 
Lewisham, $8.E.13.—Catalogue 851 on total radiation pyro- 
meters dealing with instruments for temperature measurement 
from 600 deg. to 2000 deg. Cent. 


DeLco Remy anp Hyatt, Ltd., 111, Grosvenor Road, 
London, S.W.1.—A data book giving dimensions and load 
ratings of ‘‘ Hyatt” roller bearings, together with mounting 


requirements, standard axle-boxes, and pedestal housings. 


Greorce H. ALEXANDER Macuinery, Ltd., 82, Coleshill 
Street, Binningham, 4.—Particulars of Van Keuren precision 
light wave measuring instruments or micrometers. A catalogue 
describing a carbide cutting tool known as “‘ Kennametal.” 


Davin Brown anv Sons (Hupp.), Ltd., Huddersfield.— 
Publication F687-1, entitled ‘‘ The Installation and Main- 
tenance of Radicon Worm Reducers,”’ and a catalogue dealing 
with valve castings made at the company’s Penistone works. 

CarBorunpuM Company, Ltd., Trafford Park, Manchester.— 
‘‘A Treatise on Tool Room Grinding,” dealing with grinding 
wheels and their relation to the various operations of tool 
sharpening and miscellaneous grinding performed in the tool 
room. It is divided into six sections on grinding wheels, lathe 
and planer tools, cutters and reamers, miscellaneous tools, and 


bles. 


— the first installation of Osira electric discharge 
OJ lamps at East Lane, Wembley, in 1932, nearly 
900 miles of streets in Great Britain have been illu- 
minated in this way. The success achieved is attri- 
butable to the relatively high efficiency of these lamps 
coupled with research work carried out at the 
Wembley G.E.C. laboratories on the methods of 
applying them to the lighting of public thorough- 
fares. Before the advent of Osira discharge lamps, a 
high standard of illumination involved the consump- 
tion of a large quantity of electrical energy, but as 
a lamp of this kind gives between 2$ and 3 times 
more light for an equivalent wattage than a tungsten 
lamp, much better lighting can be produced at a 
considerably lower cost. Available in 80, 125, 250, 
and 400-watt ratings, the lamps are applicable to 
various classes of roads. While accurate colour 
rendering is not a vital matter, in places such as 
shopping centres, where people are liable to be sensi- 
tive to colour, fluorescent lamps, made in the 80, 
125, and 400-watt ratings, may be employed. The 
inside of the outer bulb of these lamps is coated with 
a fluorescent material, which transforms the invisible 
ultra-violet rays to a visible red light. 

Progress in the development of the light source has 
been accompanied, as already indicated, by improve- 
ments in the methods by which mercury vapour 
discharge lamps may be applied to the lighting of 
roads. Relatively little was known before the 
introduction of these lamps about the positioning 
of light sources and the importance of mounting 





FiG. 1—LIGHTING UNIT ON A TYPICAL ROADWAY 


heights. Similarly, the question of spacing had 
not been investigated to the extent of producing a 
formula for standard practice with clearly defined 
limits. The modern street lantern has two functions 
to perform. It must control and _ distribute 
the light from the lamp in the most suitable way, 
and it must act as a skeleton to hold in position the 
optical apparatus controlling the light. Originally, 
the lanterns were of box-like shape and the optical 
control was provided by glass plates built into the 
sides. Opal panels were used to increase the “flashed” 
or bright area. Later the idea of making the refract- 
ing and diffusing plates in one solid piece was con- 
ceived, the shape of the lantern being that of a bowl. 
This enabled a more simple body to be employed. A 
considerable reduction in weight has been achieved 
by the use of light alloys, which have also resulted in 
a more rigid construction. 

There has been a growing tendency during the last 
eighteen months to use the discharge lamp in a hori- 
zontal position, but whilst the light distribution from 
a lamp burning in this way is more easily controlled, 
the practice has complicated lantern design, as it is 
necessary to use a magnetic deflector above the lamp. 
The object of this deflector is to maintain the mercury 
arc in the horizontal position, for when it is not under 
control the are impinges on the glass wall of the lamp, 
causing it to melt. Moreover, the position of the 
deflector has to be carefully maintained, which results 
in additional expense. In studying mounting heights 
and spacings, several important factors came to 
light. It was soon discovered, for instance, that 
one-sided and in some cases central lighting produced 
poor results. An important advance was made in the 
treatment of lighting problems at bends. It was 
found to be essential that the lighting should be kept 
entirely on the outside of the curve, the spacing being 








Modern Electric Street Lighting Practice 
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reduced on the principle of the sharper the bend the 
greater the “closure.” Research was conducted 
along these lines and a series of experiments con- 
ducted at the Wembley laboratories revealed, among 
other things, the exact contribution from a single 
light source viewed at various distances and from 
different positions in the roadway, variations in 
the appearance of bright patches on the ground being 
carefully noted. 

Consideration of all the research work carried out 
by the G.E.C. in connection with the application of 
Osira discharge lamps to street lighting would utilise 
more space than we can spare, but attention may be 
called to one or two of the more important factors in 
street lighting design. A single lighting unit on a 
typical roadway is illustrated in Fig. 1. When a unit 
is placed over a road surface a bright area is formed 
on the road, similar. to that shown. The shape and 
brightness of this area are determined, very largely 
by the characteristics of the road surface, the light 
distribution, and the mounting height and distance. 
Generally, the bright area is roughly T-shaped, the 
tail of the T being of high brightness and extending 
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FIG. 2—BRIGHT AREA AT VARIOUS DISTANCES 


towards the observer. The properties of most roacl 
surfaces prevent the bright area extending on the 
far side of the light source, and the dark region under 
the lamp must be lighted by the next:source on the 
same side. In Fig. 1 the light source consists of a 
250-watt Osira lamp in a Difractor lantern, mounted 
at a height of 25ft. The distance between the lighting 
units is 300ft., and the road surface consists of worn 
Damman. asphalt. 

As shown in Fig. 2, which depicts the same source 
as in Fig. 1, the bright area changes its shape with the 
distance away of the source from the observer. The 
bright area becomes narrower and rather longer in 
proportion as this distance increases. With this 
particular light source the general shape of the bright 
area does not change to a great extent, and the 
maximum brightness is roughly constant, except 
when the source is very close, when it is rather less. 
From a distant source the bright area can extend for 
surprisingly long distances. It generally appears to 
end at about 30ft. to 50ft. from the observer. A 
source 500ft. distant produces a bright area about 
450ft. long and more distant sources produce even 
longer bright areas, as long as the lantern emits light 
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in the required directions, i.e., at about 75-85 deg. 
from the downward vertical. Reducing the mount- 
ing height has an effect somewhat similar to that of 
increasing the distance of the source. The bright 
area becomes narrower and shorter in perspective, 
and the central parts become brighter, while the 
edges become darker. If the other constants of the 
installation are unchanged, the effect of a reduction 





180° 





Fic. 3—*‘CuT-OFF’’ DISTRIBUTION 


in height is that the appearance becomes more 
patchy. 

The long and bright areas are only formed if the 
lantern emits light in the required directions. In the 
illustration, Fig. 3, is shown the effect of a “ cut-off” 
distribution, in which no light is emitted above 
75 deg. from the downward vertical. All the more 





distant bright areas require for the formation of their 
“tails” light which leaves the source at greater 


short,. generally about 90ft. to 100ft., and the use of 
cut-off distributions is therefore generally confined 
to fairly narrow roads in which central mounting can 
be used. On a wider carriageway, opposite mounting 
with twice the number ofsources is necessary. Asshown 
in Fig. 4, where the conditions are correct, very good 
results can be obtained with this system, but limitation 
of spacing prevents its use in many central mounting 
situations. Generally speaking, central mounting 
is only used where trees prevent mounting at or near 
the kerbs, for, except where the road is narrow, the 
visibility of kerbs and junctions is poor, particularly 
in bad weather. Since bright areas in a “ cut-off” 
installation have lost their brightest parts and do not 
overlap, the road brightness for a given power of 
source is lower than when non-cut-off sources are used. 
To obtain a successful result with a cut-off installa- 
tion, plenty of light is required. In the installation, 
Fig. 4, 400-watt high-pressure mercury vapour 
lamps are spaced 90ft. apart. The mounting height 
is 25ft., the width of carriageway 25ft., and the road 
surface asphalt of very fine aggregate. The use of a 
cut-off prevents the view of the bright distant 
source and produces a comfortable result, while the 
brightness produced on the road surface and other 
backgrounds can be fully appreciated. 

Having established the properties of the single 
bright areas, they can be combined to form an 
installation. The illustrations, Fig. 5, relate to an 
experiment in which two bright areas, such as those 
shown in Figs. 1 and 2, were combined much as they 
would be in an actual installation at different separa- 
tions. The illustrations are not from photographs of 
an actual installation, and the kerbs and apparent 
change in the width of the road between the three 
pictures should be disregarded. If the sources are 
so placed as to appear well separated as in the upper 
illustration, a dark region appears between the two 
light areas, and may be dangerous. As the apparent 
separation of the sources is reduced, this dark area 
becomes innocuous, as in the middle picture, and at 
small separations it vanishes, as in the lower illus- 
tration. The effect is heightened in this illustration 
by increasing the contrast in the photographs. 

Experiments of this nature have provided data 
with which the siting of light sources can be carried 
out with precision. When the road bends or changes 
direction, the siting of the sources becomes critical, 
and for a good result the ordinary staggered arrange- 
ment must be abandoned in these places and a care- 
fully planned arrangement used. The separation of 
the lanterns in the three last illustrations becomes 
on plan an angle between two lines drawn from the 
observer to each of the light sources and the value of 
this angle has been marked on the illustrations. 
Experiments of this kind have been carried out on 
real installations by first switching all but the two 
light sources farthest away from the camera and 
adding successively the other lanterns. 





Fic. 4—‘ CuT -OFF"’ 


angles than this. Consequently, as the distance 
from the source increases, the bright area becomes 
a@ narrow band stretching across the road without a 
tail, for perspective foreshortens the head of the area 
at greater distances. The light source in Fig. 3 is 
one 400-watt Osira lamp, with cut-off lanterns. 
The distance is 90ft. and 180ft., the mounting height 
is 25ft., and the road surface is composed of a very 
matt concrete. 

Distributions which are more or less cut off call 
for a short spacing between units, for otherwise dark 
bands will be left in the road. With cut-off distribu- 





tions the spacing in each row of sources should be 


LIGHTING WITH CENTRAL MOUNTING 


Light sources are generally at the sides of the roads, 
for this arrangement shows up best the kerbs and 
junctions and obstructions—such as _ pedestrians 
stepping off the kerb or hand carts near the channel, 
&c. On wide roads this advantage is generally offset 
by a tendency to a dark centre to the road. Generally 
speaking, the centre is of less importance than the 
sides, but the effect can be overcome by using occa- 
sional central sources. 

The road surface has a profound influence upon the 
appearance of the installation. Most modern sur- 
faces lend themselves to good lighting and light dis- 
tributions can be designed to suit their characteristics. 








But when very dark matt surfaces are employed, par- 
ticularly in installations of low power or where the 
spacing is rather great, the result is bound to be un- 
satisfactory. Such surfaces cannot be successfully 
lighted, except by a large expenditure of power in 
light sources at close spacing. Where such dark matt 
surfaces exist and are likely to persist, it is important 
to provide a generous installation with a short spacing. 
The final result when all the factors have been 
balanced and the right light sources installed in the 
right places, should be an installation in which the 
drivers of vehicles, pedestrians, and all road users 
see without conscious effort. But in the nature of 
things, the perfect installation is rare. If the designer 
has had a bad compromise forced upon him by 
factors out of his control or if his siting is marred by 
the impossibility of finding free ground in which to 
place a post, dark regions may occur. But given a 
reasonably free hand, there are few roads which with 
modern equipment and lamps cannot be lighted 
safely and comfortably at a cost which is within the 
means of most municipalities. 

Recent experiments relating to the illumination of 
dual carriageways have led to the use of the uni- 
directional lighting system described in our issue of 
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Fic. 5—COMBINATION OF BRIGHT AREAS 


April 7th. Experiments with single lanterns proved 
that it is only light falling towards the driver of a 
vehicle which results in brightness of the road. All 
light falling away from the driver is reflected by the 
road surface away from his eyes, and therefore con- 
tributes nothing to the brightness of the area over 
which he travels. The normal lantern necessary on 
ordinary roads emits light from both sides, both up 
and down the road, and thus assists each of the oppos- 
ing traffic streams. But on dual carriageway roads, 
where there is no opposing traffic, the light thrown 
in one of the directions is, in effect, wasted. A 
lantern has therefore been introduced that throws 
the light in one direction only, namely, towards 
the driver and not away from him. As a lamp of 
lower wattage can be used, there is a considerable 
saving in current per post, and an additional advan- 
tage is that as the light sources on the other carriage- 
way are invisible, the somewhat distracting feature 
of ordinary installations is removed, thus enabling 
drivers to concentrate more easily on their own 
carriageway. In practice, it has been found that the 
silhouette effect of objects on the road surface is 
accentuated under the uni-directional system, as” 
there is no light falling on their vertical surfaces. 
Normally, this light would be reflected back to the 
driver’s eyes and tends to make objects to be of the 
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same brightness as the road surface, thus reducing 
the contrast value. The announcement that the 
Ministry of Transport is to make more than 3000 miles 
of trunk roads recently taken over by the Govern- 
ment double carriageway roads is of particular 
interest, in view of the success of these experiments. 

Osira mercury vapour lighting has been applied 
to more than 200 miles of roadways in London, 
mostly to traffic routes, and a considerable reduction 
in the accident rate at night is said to have accom- 
panied the introduction of the system. Deptford is 
believed to be the first borough in the world to be 
lighted throughout by electric discharge lamps. The 
less important of its 50 miles of roads employ 80 or 
125-watt Osira lamps, whilst the main thoroughfares 
are illuminated by 250 and 400-watt lamps. Hackney 
has conducted an interesting experiment, involv- 
ing the use in some residential areas of -400-watt 
fluorescent lamps with colour-correcting properties. 
Hammersmith has just completed the lighting of 
some 10 miles of its trolleybus and motorbus routes 
on the discharge principle. In Birmingham there is 
the largest single installation of the kind in the world, 
for at least 150 miles of main and ring roads are 
involved. Mercury vapour discharge lighting is to 
be found as far south as Plymouth and as far north 
as Peterhead. 








Civil Engineering Works on 
American and Canadian Railways* 


By V. A. M. ROBERTSON, M. Inst. C.E., M.I. Mech. E., 
F.S.E. 


THE title of this paper indicates an extensive subject 
—or a series of subjects—each of which could form a 
useful paper. The author was fortunate to be sent to 
America and Canada in the autumn of 1937 to 
investigate and report upon various matters, and it 
is therefore hoped that some interest will be aroused 
by the subject. Investigations into the following 
points were the special object of the mission :— 
(a) Permanent way, (6) the welded rail, (c) bridges, 
(d) structures and stations, (e) ventilation of 
tunnels, (f) noise, its measurement and elimination. 


PERMANENT WAY 


The standard permanent way of the American 
railways differs from the British railways in so far 
as the design of the rail and its weight are concerned. 
The fundamental principles of permanent way design 
and maintenance are similar to those employed in 
this country. A flat-footed rail is the standard in 
the States and Canada. The axle loads carried in 
America are so much heavier than in this country 
that this has in part necessitated the strengthening 
of the rail in depth and weight and the closer spacing 
of sleepers. The rails now generally used on main 
lines weigh 112 Ib. or 131 lb. per lineal yard, with a 
few at 150 1b. per yard, but the length of all rails 
still remains at 39ft. as a standard maximum, com- 
pared with 60ft. as a general standard in Great 
Britain. Ninety-feet rails can be obtained in Britain 
with some slight additional cost, whereas our Trans- 
atlantic friends have to pay approximately the same 
additional cost per ton for any lengths over 39ft. 
The steel makers in the U.S.A. will not produce longer 
rails without additional cost unless the railways will 
together ensure using them to a considerable extent. 
There appears to be a little deadlock in this matter. 

The condition of maintenance of the U.S.A. and 
Canadian tracks is usually good and much improved 
of recent years. 

The author was privileged to travel over a section 
of the Delaware and Hudson Railway with the chief 
engineer in a small five-seater petrol-driven inspection 
car, and the riding was excellent. In order to obtain 
personal observation of the type and condition of the 
structures, track, drainage, ballast, and fencing, &c., 
the author walked some miles on another line, inspect- 
ing platelayers’ messroom and tool room, signal 
linesmen’s depot, signal-box, bridges, and earth- 
works. 

The American engineers are great believers in the 
use of labour-saving devices for track maintenance, 
and this phase of railway work is undoubtedly due 
to the urgent need for economy which has existed for 
the past eight years. They are ahead of us in this 
matter, and the information which was collected in 
this connection has been closely investigated with 
instructive results. 


Ratt FAILureEs 


Railway rail failures in this country occur at times 
and a few of these are akin to the American “ trans- 
verse fissure.” A rail “fissure”’ is nearly exactly 
what the word implies. The “ transverse rail fissure ”’ 
is still very prevalent in the U.S.A. and Canada and 
presents quite a serious problem tc railway engineers. 
There are two distinct reasons in the author’s judg- 
ment why these fissures occur :— 

(1) Owing to the high percentage of carbon 
(maximum 0-82 per cent.) used in American rails, 
coupled with 

(2) The method hitherto employed in the rolling 
mills, whereby rails were allowed to cool in the 





* Presented before the Society of Engineers (Incorporated). 





natural atmosphere straight from the hot bank. 

This is too drastic a method of cooling while the 

steel is passing through the critical temperature 

range. 

This rapid uncontrolled cooling tends to set up 
internal stresses called by the American engineers 
‘shatter cracks,’ which finally develop into trans- 
verse fissures. Many publications on this matter 
have been issued in the U.S.A., and the Railway 
Bureau of Statistics have prepared a great deal of 
useful data. The points of interest which emerge 
from this problem of rail steel are as follows :— 

All lines in the U.S.A. and Canada now operate rail 
detector cars either of their own design and con- 
truction or hired from the Sperry Products, Inc., of 
U.S.A. These cars electrically detect the location of 
flaws in rails and indicate them either graphically on 
a chart or physically on the track by white marks. 
Information is therefore always available of the 
extent to which the lines are equipped with rails 
containing fissures and in some cases this information 
continues to be most disconcerting. 

It was realised some few years ago in the U.S.A. 
and Canada that something must be done to combat 
this fissure trouble. A complete research in con- 
junction with the railways was therefore started by 
the University of Illinois, under Dr. Moore. This 
inquiry still proceeds, but resulting therefrom it is 
now the universal practice for railway rail specifica- 
tions to call for controlled cooling through the 
critical range. This process costs money, as the steel 
mills charge a small extra per ton on all rails passed 
through the cooling ovens. 

The Sandberg process of sorbitising rails and con- 
trolled cooling is in common use in the U.S.A. 


THE WELDED Ral. 


No inquiry into permanent way matters would be 
complete without gaining some first-hand information 
into the present practice of rail welding. The author 
was fortunate to be able to spend some time on the 
Delaware and Hudson Railway near Albany, both 
watching some welding work actually in progress and 
travelling over and inspecting track equipped with 
welded joints which were installed two years ago. 
The chief engineer of the railway explained the process 
of welding and accompanied the author on this 
inspection. 

We may accept as a proved fact that rails welded 
into long lengths effect economies, as, for example :— 
(1) Joint maintenance practically eliminated; (2) 
track maintenance reduced ; (3) rail life increased ; 
(4) smoother riding, reducing rolling stock main- 
tenance; (5) rail creep eliminated; (6) reduced 
sleeper deterioration; (7) signal track bonding 
reduced ; (8) a quieter track. 

It should be noted that the standard practice on 
the Delaware and Hudson Railway is to weld the 
heavy flat-footed rails of 131 lb. per yard into lengths 
of 1500ft., and in this length the rails are transported 
on flat cars to the site, where they are required in the 
track and unloaded by crane, the rails being pulled 
“end off” the cars in some cases or side-skidded in 
others. 

The London Transport Board in 1937 purchased a 
flash butt welding plant designed and manufactured 
by an English firm. This plant has welded current 
rails for the Central Line north of Liverpool Street 
Station. A similar plant has been bought for the 
Board from Germany. Some definite results in the 
form of quieter and smoother track and reduction in 
maintenance costs are expected. It appears safe to 
predict the former, whereas the reduction in expendi- 
ture on the maintenance of the Board’s lines should 
become apparent in two or three years’ time, if not 
earlier. American experience in economies is 
encouraging in this matter as the following figures 
indicate. They represent a progressive reduction in 
track maintenance expenditure on the Delaware and 
Hudson Railway which are not only illuminating, but 
most encouraging. The author has permission to 


quote these figures :— 
Man Hours Per Track Mile Per Annum 
Year. Maintenance. 
1923 (in ae | Eee Joints not welded 
1929 ... 3200 _ 
1932 ... 3100 — 
1987 ii 2000 — 
1937... 1000 Joints welded 


TrEsts ON WELDED JOINTS 


The most stringent test which can be applied to a 
welded joint is the tup test (a falling weight test). 
The following comparisons are of special interest and 
can be regarded as very satisfactory :— 

Delaware and Hudson Railway. London Transport 
Four drops of 22ft. each, with a Three drops of 20ft. each 

a weight of 1 American ton with a weight of 1 Eng- 

(2000 lb.). lish ton (2240 Ib.). 
NotEe.—These joints were post Nore.—No further post 

heated after welding, and heating, &c. 

subsequently placed under 

asbestos covers for twenty 

minutes until the tempera- 

ture was reduced to 900 deg. 

Cent. 

If welding is to be extensively used in long lengths 
it may be asked what of the old theory of expansion 
spaces between rails in the open. This well-known 
theory has been largely exploded by the fact that 
long lengths of welded rails do not in fact require 
expansion gaps equivalent to the calculated amount 





originally provided for much shorter lengths. The 
explanation is not far to seek in that these long lengths 
are prevented from freely expanding and contracting 
by the track fittings that bind them to the sleepers. 
Without efficient and sufficient fittings trouble due 
to expansion or contraction would surely arise. 

An efficient railway track in the open depends on 
several factors as follows :—(1) Formation, drainage, 
and ballast ; (2) condition of smoothness of rail top 
and joints; (3) alignment and attention to super- 
elevation on curves ; (4) sleepers and chair fastenings. 

If this precept is applied to London Underground 
tracks of solid construction, then No. 1 is practically 
eliminated and No. 2 becomes No. 1, thus proving 
what an important part joints play in track main- 
tenance. If by welding, rail joints are eliminated 
with their adverse effect on passengers and rolling 
stock, there is a reduction in (1) the work of the 
maintenance gangs, atid (2) the cause of noisy and 
bumpy track. Welding work is therefore of primary 
importance. 


BRIDGES 


Hardwood timber is cheap in U.S.A., and cheaper 
still in Western Canada, hence it was, and still is, used 
to a far greater extent than in Great Britain. Some 
railway structures in the west, including station 
platforms, are made entirely of timber. Bridges 
(both road and rail) are frequently decked with 
timber, as also street sidewalks, or pavements, as we 
call them. One good example is near Vancouver, 
B.C., where a new timber trestle bridge replaces the 
railway level crossing. 

When railways were first constructed in the con- 
tinent of America it can well be imagined that a vast 
amount of hard timber was used owing to the extra- 
ordinary natural resources of the country. Many 
structures originally built of timber cut from the 
forests still exist, and though sixty years old are in 
sound condition. The Canadian National Railways 
originally had some 2400 timber trestle bridges, 
totalling 45 miles in length, and sixty-eight of these 
still remain to-day. The Southern Pacific Railway 
still has one timber trestle viaduct 11 miles in con- 
tinuous length, constructed many years ago across 
swampy country. The author was privileged to 
inspect part of this structure and found it in excellent 
condition. Some strengthening has naturally been 
done to carry present-day axle loads, but otherwise 
the original viaduct remains. 

No report on a visit to America and Canada which 
included the Pacific Coast would be complete without 
some short reference to the two famous bridges of 
San Francisco—the Bay Bridge between San Fran- 
cisco and Oakland, and the Golden Gate Bridge 
between San Francisco and the County of Marin. 

The Bay Bridge is 8} miles long including 
approaches ; the bridge proper, including the island 
crossing, is 23,000ft., or approximately 4} miles. 
Constructed as a double-deck structure for six lanes 
of automobile traffic on the upper deck and two lanes 
of electric railway traffic and three lanes of com- 
mercial road traffic on the lower deck, the bridge was 
commenced in April, 1933, and opened to traffic early 
in 1937. It is the property of the California Toll 
Bridge Authority, which has produced a structure 
which for seventy-five years had been discussed and 
dismissed as an illusionary dream. The structure is 
dedicated as a lasting memorial to James Rolph, jun., 
one-time Mayor of San Francisco and Governor of 
California, who was largely responsible by his energy 
for the public movement which resulted in the project. 
The estimated annual capacity is :— 


Train passengers pis ices 50,000,000 
Road cars on upper deck ... 24,000,000 
6,000,000 


Road and railway cars on lower deck 


The western haif of the bridge is in reality 
two complete suspension bridges anchored midway 
between San Francisco and Yerba Buena Island. 
The centre span of the suspension sector is 2310ft. 
long with a ship clearance of 218ft. above mean high 
water. The structural steel and cable wires required 
for construction amounted to 200,500 tons, or 6-7 per 
cent. of the entire steel output of the U.S.A. for 1933. 
The cable wire alone is sufficient to encircle the earth 
nearly three times. The final cost of the bridge and 
approaches was approximately 78,000,000 dollars, 
or £15,600,000. 

The Golden Gate Bridge, like its neighbour, was 
commenced in January, 1933, and opened for traffic 
early in 1937. This bridge has the longest single 
span in the world, i.e., 4200ft., or four-fifths of a mile, 
with a clearance of 220ft. above mean high-water 
level. The grand total length, including approaches, 
is 7 miles. The total width of the bridge is 90ft., 
divided into a 60ft. roadway for six lanes of vehicular 
traffic and two side walks. The two main steel cables 
used are 36}in. in diameter each and 7660ft. between 
anchorages. The total length of wire used in the con- 
struction of the bridge amounted to 80,000 miles. 
The steel used in the construction of the two towers 
alone is greater than the entire steel used in the world- 
famous Quebec Bridge. 

The total road traffic capacity of the bridge is 
283,000 vehicles per twenty-four hours. The author 
was fortunate in being able to travel in a motor car 
across this wonderful structure as well as across the 
Bay Bridge, accompanied by an engineer whose 
knowledge of the designs and methods of construction 





























JuNnE 30, 1939 


THE ENGINEER 


809 








gave a clear insight into the immensity of the projects 
and the difficulties of construction. 

There are some interesting facts concerning the 
Golden Gate Bridge which are worth recording :— 

The cement used for the main piers and cable 
anchorages if delivered in standard American cement 
barrels would make a pile 110 miles high (barrel on 
barrel). 

The concrete required for the structure would be 
sufficient for.a side walk 5ft. wide from San Francisco 
to New York. 

The bridge loaded to full capacity with vehicles 
and pedestrians and with a wind blowing in excess 
of 90 m.p.h. has a factor of safety of 2-6. 

The bridge complete cost 35,000,000 dollars, or 
£7,000,000. 


WELDED BRIDGES 


The author was anxious while in the U.S.A. to 
obtain some up-to-date information on the design 
and construction of an all-welded railway under- 
bridge, but unfortunately found that structures of 
this type are not yet being seriously considered. 
London Transport has constructed by contract a 
bridge of this type to replace the old structure carry- 
ing the Hammersmith and City Line over Ladbroke 
Grove. A welded railway bridge provides for a 
reduction in weight, cost, and maintenance. 


STRUCTURES 


There are, of course, some wonderful structures in 
America, with which London may never hope to 
compete. The Waldorf Astoria Hotel, New York, 
is a good illustration of this and proves this con- 
tention. These structures are founded on solid rock, 
hence their height. The large railway stations in 
New York and other American cities are impressive 
and well maintained, and their planning is sound and 
on progressive lines. 

Several new stations have been recently constructed 
in the United States. The principal consideration in 
design has been the easy means of access and egress 
from the street to the platforms via the ticket hall, 
the primary function of a railway station. 

During his journeyings the author travelled from 
Toronto to Albany, which journey involved a change 
at Buffalo and a wait there of three-quarters of an 
hour, and though this wait took place at midnight 
he had an excellent opportunity of looking over the 
station. The author sought out the senior night 
official of the traffic department, who, when he heard 
of the author’s mission in the States, kindly let him 
wander about unhindered and unchallenged. Impres- 
sions of this station can be briefly summed up as 
follows :— 

Simple, though severe, in design. 

Selection of suitable materials for structural work, 
such as non-slip light-coloured floor slabs with similar 
coloured tiling on the walls and arched roof of the 
booking hall and platform gallery. 

Diffused lighting in the arched roof was effective, 
though costly, and the periodical cleaning of the roof 
would undoubtedly be expensive. 

The cleaning of the internal structure, apart from 
the roof, appeared simple and the amount of main- 
tenance work, such as painting and distempering, was 
negligible. 

Another interesting and modern structure seen was 
a new station at San José, 70 miles south of San 
Francisco on the Southern Pacific Railway, and the 
scene of the early settlement of Spaniards in Cali- 
fornia. The interesting features of this station are 
the inverted umbrella-shaped steel platform roof and 
the somewhat unusual ticket hall, with its mural 
painting of the development of transportation from 





in the U.S.A. have reached a level where mechanical 
reliability is obtained together with the methods and 
advantages of mass production. Moreover, the 
design of the plants allows their accommodation in 
situations which in the past would have been con- 
sidered difficult or unsuitable. The author visited 
plants for cooling and cleaning the air in a sub-station 
at a depth of 90ft. below the street at the Central 
Station, New York, these being installed in a chamber 
hewn out of the solid rock. The quality of mech- 
anical construction of the plants seen was high and 
the power used was very large when judged by London 
standards. There is a tendency to feel in America that 
the improved general standards and requirements of 
life to-day justify expenditures which might have been 
considered too heavy in the past. 

The problem was discussed with a number of 
experts ; in one case at least there was a feeling that, 
in addition to tunnel cooling plants, local ventilation 
at the platforms to the same end should be used. A 
diagram (Fig. 1) shows what has been developed from 
the comments offered at the time. 

The diagram shows an air pressure circuit with 
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be classified as follows :—(1) Train noises, such as 
gears, motors, contactors, &c.; (2) noise caused by 
wheels running on steel rails, steel on steel; (3) the 
rush of air caused by a fast-moving train in a confined 
and iron-lined tube. 

On the London tubes these noises have been 
located, measured, and to a considerable extent 
eliminated on trial lengths of tunnel where welded 
rail joints. and noise-absorbing screens have been 
successfully tried. 

For some time London Transport has been experi- 
menting with noise-absorbing mattresses of various 
types and designs. Six miles of tunnel on the Hamp- 
stead section of the Board’s railways have been 
equipped with these mattresses, and a diagram 
(Fig. 2) indicates what has been done; a further 
15 miles of newly constructed tunnels are also being 
equipped with mattresses. 

Our noise problems and the above matters of noise 
elimination were fully discussed with the engineers 
of the General Electric Company, Inc., Schenectady. 
The scientists and sound engineers were most 
interested in the problem, and advised that it would 


Top 







Perforated 
Facing Sheet 


END ELEVATION 
SHOWING PERFORATED SHEET AT 
END OF CONSTRUCTION 


Swain Sc. 


Fic. 2—Noise-Reducing Screens on the Northern Line, London 


delivery by numerous apertures just above head level 
on a platform wall of a tube station, the air thus 
issuing being induced to follow the desired direction 
by an extraction effect produced on openings below 
the platform nosing. It may be said that the strong 
draughts from approaching trains would divert the 
local pressure circuit. However, it must be remem- 
bered that local ventilation is scarcely needed at 
such moments, the value being during intervals 
between trains and, particularly during delays in the 
train service, when platforms tend to become stuffy. 
The radical change from present standards introduced 
by this scheme is the local extraction operation, and 
it may be that mechanical provision here could be 
avoided by using scoops in conjunction with swinging 
flaps at the air duct so that only exhaust air move- 
ments could take place. 

Generally, the views now formed on ventilation 
are that on the older London tube lines the increased 
speed of trains of recent and the coming years induces 
draught difficulties so acute that the existing econo- 
mical methods of ventilation cannot be greatly 
amplified. For these older lines it is believed that 
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Fig. 1—Suggested Ventilation of Tube Platforms 


the days of the Spanish Grandee up to the present 
time. The walls of this waiting room are treated with 
coloured stucco on metal laths in imitation of Caen 
stone. 


VENTILATION OF TUNNELS 


These investigations concerned tunnel ventilation, 
but unfortunately did not reveal any means not known 
already of artificial cooling, nor does it seem to be 
thought that developments of importance in this 
direction are likely to arise shortly in America. It 
is, however, clear that the demands for cooling plants 








CROSS SECTION OF PLATFORM TUNNEL 
Swain Sc. 


measures such as refrigeration may prove necessary 
with the traffic developing in a few years’ time, 
particularly if better conditions are desired during 
summer weather. 


NoIsE : Its ORIGIN, MEASUREMENT AND ELIMINATION 


Some sounds cause annoyance to the human race 
in general, and in particular to the passengers in 
London underground trains. 

What are these noises in the underground tube 
trains of which the public at times complain, and 


require some time fully to sift the various questions 
which were put to them. The author left the U.S.A. 
with the impression that progress on the correct lines 
was being made and since returning this impression 
has been confirmed. The method of constructing 
noise-absorbing mattresses is considered to be funda- 
mentally sound. 


CONCLUSION 


On a visit to America one is apt to become satu- 
rated with information, some of which may not be of 
any practical use. On the other hand, there is no 
doubt that many problems must arise in the normal 
course of one’s daily business where a solution lies 
tucked away in the back of one’s brain, and which 
emanated from something seen or described during 
such a trip as has been described in this paper. The 
author realises the privilege of having undertaken 
such an interesting and extensive tour, and wishes to 
place on record the value obtained from the experience. 








Industry in War-Time* 





THE late war—lI wish I could call it the last war— , 
was something quite new. We were allied with a 
nation which had been for centuries our hereditary 
foes. In the hundred years previous to 1914 Great 
Britain had not been engaged in any major war, nor 
been at war with an enemy at its doors, and one which 
challenged not only its supremacy on the high seas, 
but its very existence. A novél situation had to be 
faced by politicians, sailors, soldiers, and industrialists 
who had no actual experience of a major war. Steam 
and the internal combustion engine had been invented 
since the Napoleonic Wars. 

Business as Usual.—Of all the slogans that were 
broadcast when war broke out, the most fatuous was 
** Business as usual,” as if anything could be usual 
in war-time. In 1914, as you are aware, the ordinary 
channels of trade broke down; a moratorium was 
introduced, the bank rate raised, Stock Exchange 
dealings suspended, exports were paralysed, shipping 
disorganised, and the Government were forced to 
arrange marine insurance for merchant ships; 
exports of coal came to a standstill; although a lot 
of people had predicted a famine, plenty of supplies 
of coal were available for naval and military purposes, 
but within a space of about four months the situation 
had changed. The country was settling down to a 
long and protracted warfare. The demands for com- 
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modities and for ships increased to a prodigious degree. 
Requirements of steel, coal, and oil soared. Nobody 
foresaw the enormous extent to which these com- 
modities would be needed in war-time. Steel was 
needed for a huge naval shipbuilding programme and 
for armaments, guns and shells, copper and other 
non-ferrous metals for cartridge cases and machinery. 
The demand went on increasing to such an enormous 
degree that the War Office could not keep pace with 
the expanded requirements of the Army. It had 
become necessary to induce firms to turn over from 
peace products to armaments ; to turn their plough- 
shares into spears. For example, locomotive builders 
were employed in making gun mountings, and firms 
all over the country were mobilised to make shells. 
The existing armament firms extended their works, 
but this was not enough. In the late spring of 1915 
the Ministry of Munitions was formed, and to such 
an extent had requirements exceeded the capacity 
for production that a priority department had to be 
set up to settle the rival claims of the military and 
civil departments. There arose such questions as the 
dilution of skilled labour. Owing to recruitment for 
the Army, female labour came to be employed on 
operations which had hitherto been confined to men. 

Prices and Control.—Prices had in the meantime 
been soaring, not only for war requirements, but also 
for essential food and clothing which were consumed 
and used by the civil population. The situation thus 
created necessitated Government control on a wide 
and extended scale, and the famous D.O.R.A. was 
born. I need not elaborate on the regulations which 
were imposed on industry. They are familiar to 
most of you. Disagreeable as they were, they were 
mostly endured in a patriotic spirit so long as the 
nation was called upon to make supreme efforts. 
Rationing of the most important foodstuffs was 
introduced ; clothing was controlled from the raw 
materials, e.g., wool, cotton, linen, and leather, &c., 
down to the material, even down to the finished boots 
and shoes. Wire rope was controlled by the Admiralty 
from the billet to the rod and from the rod to the wire 
and the finished rope. The demand for mine-sweeping 
and torpedo netting increased prodigiously. Prices 
were fixed by agreement for the supply of coal for 
naval and military purposes, not only for our own 
wants, but also for that of our allies. Ordinary 
supplies of everything bought by the Government were 
not susceptible to trade competition; when con- 
sumption so far exceeded supply, prices had to be 
fixed after investigation of costs. This investiga- 
tion assumed two forms :— 

(1) Investigation by accountants of overheads, 
costs of wages and material. 

(2) Investigation by technical costers who 
assessed what the article ought to cost with due 
regard to the works operations involved and the 
most efficient methods of manufacture: The rate 
of profit, which naturally depended upon the turn- 
over, had then to be applied. 

There is no doubt that the activities of the Ministry 
of Munitions were concerned mostly with steel and 
iron, and this involved control of iron ore, pig iron, 
coke and the various products of the industry, steel 
for armaments and for shipbuilding, both naval and 
mercantile. In 1917 enemy submarine activities 
were curtailing supplies of raw materials from abroad 
which were needed—not merely food supplies—but 
iron ore. 

Great efforts had to be exerted to increase the 
mining of iron ores in the United Kingdom which had 
been allowed to lie dormant. A basic iron programme 
was embarked upon and attained a high measure of 
success. In the war years home production of iron 
ore reached 15,000,000 tons per annum—more than 
double the imports. It involved the provision of new 
labour, new mechanical appliances, new means of 
transport, &c. It meant an extensive rearrangement 
of plant, an increased number of blast-furnaces 
became necessary owing to the low iron content of 
the ore, and this entailed larger requirements of fuel 
and limestone. Nevertheless, the iron yield from 
home ores was only about half the total yield from all 
ores. Contrel of coke was exercised by a separate 
department of the Ministry. Priority programmes had 
to be drawn up for the allocation of steel to ship- 
builders, armament firms, and shell makers; civil 
requirements were severely restricted. 

At the beginning of the war the manufacture of 
shell steel was confined to a handful of firms. The 
unprecedented demand necessitated a sudden and 
enormous expansion. The experienced shell steel 
makers were most helpful in imparting to makers who 
were unaccustomed to this class of work, the technical 
details of processes of which they had unique know- 
ledge. Others placed their designs for new plant at 
the entire disposal of their competitors. Such public- 
spirited action rendered a great service to the nation. 
Moreover, new firms had to be educated to undertake 
the manufacture of shell. Government factories had 
to be built to cope with the extraordinary demand for 
shell and projectiles. The output of shell steel had 
increased so greatly in 1915 that it became necessary 
for the Minister to appoint a Controller of Steel (other 
than shell steel) in order to safeguard the supplies of 
steel for shipbuilding and other purposes. It is 


most interesting to recall that the Controller selected 
was a steel merchant—the late Mr. John Hall, a 
brother of Mr. Ernest Hall. 
the non-ferrous side 


Cecil Budd controlled 
in the Ministry. Another 





merchant was Mr. W. T. Maclellan. Perey Lewis 
controlled coke; W. A. Tennant played a part as 
Controller of Tin. 

I cannot claim a close personal acquaintance with 
the several activities of the Ministry, because my 
duties were chiefly concerned with coal and shipping 
matters. In all departments of Government activity, 
however, I would hazard the opinion that while the 
efforts to stimulate production were most praise- 
worthy and the results achieved stupendous, one 
defect was the failure to control prices. No doubt 
this was a difficult problem in an unprecedented 
situation. A vicious cirele of higher prices, higher 
profits, and bigger wages was created, and the remedy 
adopted by the Government of imposing the Excess 
Profits Duty was calculated to aggravate the disease 
rather than to provide a remedy. 

Shell Production.—I have already mentioned that 
to meet the big expansion in the requirements of shell 
and projectiles, factories were built by the Govern- 
ment and run on a national basis. The supply of 
machine tools for the factories was another serious 
problem. History repeated itself in the recent crisis, 
which disclosed a shortage of precision tools for 
rearmament. These factories were supplied with 
steel under a system of centralised purchase at fixed 
prices, each factory being supplied from the nearest 
steel works. Large purchases of copper, spelter, tin, 
and lead had to be effected for the manufacture of 
shell components, cartridge cases, and ammunition. 
Other non-ferrous metals had to be largely imported 
and their shipment added to the anxieties of the 
Ministry of Shipping. 

Nevertheless, the first and last word in the shell 
situation was uttered by iron and steel. It is, I think, 
accepted that the State control of steel products and 
the setting up of national factories meant that the 
steel was sold direct to the users and that the 
merchants’ part was to that extent curtailed. It is 
significant that by an Order of the Minister of Muni- 
tions a discount of 2} per cent. was allowed to 
merchants. 

You all know more than I can tell you of these 
matters, but it is notorious that prices, despite 
Government control, got out of hand. A stage was 
actually reached when steel prices were not increased, 
but the makers were compensated with a subsidy in 
order to cloak the high rates. 

War and Profits——One hears a great deal about 
war profiteering in armaments, but it is often over- 
looked that firms engaged in ordinary commercial 
operations made larger profits than the armament 
firms did and, moreover, were not saddled when 
peace came with large extensions and surplus plant 
which were no longer needed for warlike products and 
if adapted to commercial uses could only be worked 
at a loss to their owners. 

It is a praiseworthy ideal “‘ to take the profit out of 
war” and it is to be hoped that more effective steps 
will be taken next time—if there is a next time—to 
protect the taxpayer against paying for expenditure 
inflated by war conditions when the so-called laws of 
supply and demand should not operate. 

You may not agree with me, but in my opinion it 
was futile to fix E.P.D. at 50 per cent. to begin with 
and-raise it gradually to 80 per cent. It should have 
been fixed ab initio at 95 per cent. and then the 
incentive to raise prices would have died away. 

What annoyed an industrialist was to see a rival get 
away with it while he himself was penalised. This 
put a severe trial on patriotism. In my experience 
no industrialist objected to irksome restraints necessi- 
tated by war conditions so long as everybody was 
treated equally and impartially and there was no 
discrimination. 

Under war conditions a voluntary system favours 
the shirker and penalises the efficient. Take shipping ; 
the owner of a well-found fleet saw his vessels requi- 
sitioned at Government rates of freight, while an 
aged tramp was free to charter at the extravagant 
rates which could be obtained when tonnage became 
scarce owing to enemy action. The proper and fair 
policy was to requisition every vessel at norma] time- 
charter rates and for the State to pocket any extra 
profits which accrued from trading in other than 
Government work. By 1918 such a policy had 
virtually been achieved, but it was too late then; 
the mischief had gone on for three years. The 
efficient was left with a source of grievance and the 
inefficient was left with his profits. 

Such a state of things could be paralleled in other 
spheres of industrial activity during the war, and I 
hope that the experienced gained will put the Govern- 
ment on its guard against any repetition. D.O.R.A. 
provided for examination of manufacturing costs in 
order to arrive at a fair price, but it may not be 
realised that prices had to be fixed by agreement and 
the State possessed no compulsory powers to enforce 
a price. In case of disagreement recourse was had to 
arbitration or to the courts of law and some funny 
decisions were reached. 

Rum.—All the rum in the country had to be 
requisitioned. The Admiralty offered a price which 
was rejected by the suppliers. The matter went to 
law and the first case was given against the Admiralty, 
the Court ruling that the price paid should be the 
replacement value, which had become exorbitant 
owing to the fact that the draining of the market sent 
rum prices sky high. There were about 200 cases in 
dispute with breweries and merchants and the 





Admiralty took another test case to the Courts. The 
decision then went in the Department’s favour ; 
in fact, the price awarded was actually less than the 
original price at which the Admiralty had offered to 
settle. 

The negotiations went on for some years before all 
the cases were settled, but the incident illustrates how 
much better it is to arrive at a fair agreement without 
recourse to law and how inexpedient it is to be too 
greedy in a national emergency. 

Supply.—I have alluded to the Ministry of 
Munitions in the late war and to the extent to which 
merchants played a part in its activities. H.M. 
Government are now establishing a Ministry of 
Supply in peace-time, and in the preliminary form 
which the Ministry will assume it will very much 
resemble the Ministry of Munitions, as both were 
set up to deal with the expansion of the land forces. 
If a war should supervene no doubt a wide enlarge- 
ment of the Ministry’s sphere of action and of its 
powers would occur. There would be more Com- 
mittees and more Departments. Amongst your 
members there must be many individuals who have 
had actual experience of the work done by the 
Ministry of Munitions and actually participated in 
its activities. No doubt the survivors among those 
who had this exceptional experience a quarter of a 
century ago would hesitate to assume again similar 
heavy responsibilities, but their specialised knowledge 
remains and they themselves, if called into con- 
sultation, would be able to give invaluable advice to 
their present-day successors. I would appeal to those 
older members to volunteer in this sphere of National 
Service. 

The war's aftermath was in many respects even 
worse than the war itself. Not many people realised 
that as a result of the waste and destruction of the 
war the world was much poorer and did not possess 
purchasing power. Blue Books containing the 
Reports of the Reconstruction Committee of 1918 
encouraged a fictitious boom by predicting active 
markets and a shortage of shipbuilding slips and of 
raw materials. Manufacturers tumbled over them- 
selves in frantic competition to acquire steel scrap. 
With the cessation of warlike operations there was no 
shortage, just the reverse. Nevertheless, prices were 
forced up to extraordinary heights and scrap steel 
fetched as much as £16 a ton. The big contracts 
entered into hung like a millstone round the necks of 
certain steel makers for many years and crippled 
them financially. Enormous stocks of everything had 
to be disposed of, and as a member of the Advisory 
Council for the Disposal of Government Property I 
had an insight into the manifold activities with which 
the Admiralty and the Ministry of Munitions were 
engaged. As you know, the slump came in a couple 
of years and industry had to face stern realities. The 
clearing up of the war mess entailed greater anxieties 
in many respects than did the war itself. Criticism of 
things done under the pressure of war-time became 
rampant and the ‘‘ wise after the event” gentry had 
plenty of scope. These wiseacres did not make allow- 
ances for the tremendous difficulties which had con- 
fronted the departments concerned. I have men- 
tioned these matters in order to illustrate what a curse 
war is and to confide to you the reasons which have 
made the Navy, above all people, lovers of peace. 

Conclusion.—Well, gentlemen, I have had a wide 
field to cover and volumes could be written on this 
subject, but I have tried in these discursive remarks 
to recite some of the industrial problems and extra- 
ordinary situations that were created in the Great 
War. Much was done that was open to criticism, but 
the fact remains that the pertinacity and hard- 
headedness of the British overcame the difficulties— 
albeit with many defects—until triumph was ulti- 
mately achieved. I hope that many lessons will have 
been learned which will bear fruit in another emer- 
gency. God forbid that the necessity should arise. 
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The Mining Year Book, 1939. London: Walter E. 
Skinner, 15, Dowgate Hill, E.C.4. Price 20s. net.—-The 
new edition of this book contains full particulars of 1268 
of the principal mining companies in the world, together 
with lists of directors and mining and consulting engi- 
neers. As in previous issues, the details of each company 
have been revised and the information given is particularly 
complete. 


Kelly’s Directory of Merchants, Manufacturers, and 
Shippers of the World, 1939. Two volumes. London: 
Kelly’s Directories, Ltd., 186, Strand, W.C.2.—The infor- 
mation in this valuable reference work has been revised 
and brought up to date. As hitherto, it is published in 
two volumes, the first covering foreign countries and the 
second the British Empire. 








MERCHANT SHIP OrDERS.—In the course of a recent 
broadcast address the President of the Board of Trade 
said that in the three months since the Government had 
announced its shipping subsidy proposals the shipowners 
of this country had placed orders for nearly 150 cargo 
ships, aggregating more than 700,000 gross tons. He was 
appealing for more volunteers for the Merchant Navy 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
Hungarian Trade 


Owing to recent international events trading 
conditions in the Central European States have a far 
greater interest for British manufacturers than was the 
case a few years ago. These happenings have also had 
an influence upon the economic structure of these countries, 
and in a Report on the Economic and Commercial Con- 
ditions in Hungary to March, 1939, published by H.M. 
Stationery Office (price 1s. net), it is pointed out that 
the annexation of Austria by Germany was a union of 
Hungary’s two best customers and principal providers. 
During 1938 Greater Germany consumed 46 per cent. 
of Hungary’s total exports and provided 41 per cent. 
of her imports. The new situation has created difficult 
problems since in Austria there was available to Hungary 
a considerable quantity of necessary raw materials for 
her industries which are likely in future to be retained 
in the Reich. In the third quarter of 1938 activity in 
almost all branches of the heavy industries showed an 
imprevement. Whilst, however, the output of the smelting 
works and foundries, steel factories and rolling mills 
did not reach the figure of 1937, that of ironworks and 
machine factories, excepting electrical machinery, exceeded 
the results of that year. In the third quarter of the year sales 
in the home market increased by 35 per cent. as compared 
with the previous quarter; but, on the other hand, 
exports dropped by 40 per cent., which is explained by 
the exceptionally large quantities exported to Roumania 
in the second quarter owing to the free export temporarily 
permitted to that country. In view of the military move- 
ments on the frontier the production of the Ozd Iron 
Ore Works had to be decreased during the greater part 
of October, but at the end of November production was 
again resumed at its former level. The increased pur- 
chasing power of the agricultural population provided 
the agricultural machinery makers with more orders, 
but the greater part of the output had to be exported, 
and owing to the keen competition on the part of Germany, 
prices in foreign markets have been exceptionally low. 
There was also an increase in the production of electricity 
during 1938, and the current delivered for manu- 
facturing purposes increased by 80 per cent. in Budapesth 
as compared with the previous year, whilst in the country 
it rose by 10 per cent. 


The Pig Iron Market 


Conditions in the pig iron market have not 
varied greatly for some weeks past, but there is a tendency 
for the demand to recede from the high levels which 
prevailed in the latter part of March and in April. This 
applies to practically all descriptions of pig iron excepting 
basic, of which the steel works still require large quantities. 
In the foundry iron market most consumers have covered 
their requirements for several months to come, and in 
some cases anticipations of an increased demand for their 
own products have not been fulfilled. In these circum- 
stances the amount of business passing in the foundry 
iron department shows a tendency to decline. All the 
chief-consuming districts are equally affected. On the 
North-East Coast the demand is restricted to the local 
foundries as the usual Scottish trade seems for the time 
being to have been lost to the Midland makers who are 
selling to Scottish consumers at prices about ls. 3d. 
per ton less than those asked by the Cleveland pro- 
ducers. The latter are limiting their output to the current 
demand, and there seems little likelihood that the pro- 
duction of foundry iron will be increased for some time 
to come. In the Midlands there is a fairly good demand 
for low phosphoric qualities, but the volumé of business 
is less than that of a few weeks ago. Suppliers, however, 
are anticipating a revival in the demand in the not distant 
future. The amount of business passing in high phosphoric 
iron is disappointing. Most consumers have covered 
their requirements and are only in the market for a few 
supplementary parcels, so that most of the business 
passing is for small tonnages for immediate delivery. 
Some of the producers in the Midlands are carrying heavy 
stocks of this class of iron and are anxiously awaiting 
an improvement in the light castings industry which 
would result in larger quantities passing into consumption. 
The reduction of 5s. in Scottish foundry iron has not led 
to any increase in the demand. This brings the price of 
No. 1 foundry to 103s. and of No. 3 to 100s. 6d. f.o.t. 
furnaces. Probably the reduction is due as much as 
anything to the makers’ desire to reduce their stocks 
which, at some of the works, are rather heavy. The drop 
in the price of hematite which will take place on July Ist 
is expected to bring out a considerably increased demand. 
In this department, also, some of the producers carry 
heavy stocks, and it is hoped that the lower prices will 
facilitate their liquidation. 


Scotland and the North 


Although new business is less active than a few 
weeks ago, the Scottish steel works have such a heavy 
reserve of orders in hand that they are rather welcoming 
the change in the conditions. The slackening in the 
demand is not regarded as indicating anything more than 
that most users have covered their chief requirements for 
the time being, and it is realised that it is impossible for 
consumers to buy at the same rate as was maintained 
during March, April, and the greater part of May. The 
heavy steel makers are operating practically at capacity, 
and wherever possible fresh plant is being brought into 
operation to deal with the demand. Consumers on their 
part are exercising continual pressure to have supplies 
accelerated. Great activity characterises the semi- 
finished steel department, but although production is 
at a high rate, it is insufficient to meet the requirements of 
the consuming trades. The constructional engineers have 
a large amount of work in hand which includes contracts 
for Government Departments in connection with rearma- 
ment and A.R.P. schemes. The requirements of the ship- 
yards also tend to increase, and fresh orders for the 





Admiralty and for commercial vessels are reported to have 
been placed on the Tyne which will shortly be reflected in 
new business in shipbuilding steel. All the boiler- 
making firms, as well as those engaged in marine engi- 
neering, have sufficient orders on their books to keep them 
occupied for some months, and their demands upon the 
steel makers show no sign of relaxing. Whilst the demand 
is largely for sections and joists, plate requirements have 
expanded considerably during the past few weeks. 
Although it is reported that international political influ- 
ences have had the effect of checking new business in the 
Lancashire steel market, it is not apparent in the industrial 
operations, which are maintained at almost a record rate. 
The heavy steel makers as well as the re-rollers share 
in the prosperity of the industry, and although lately the 
operations at the re-rolling mills have been handicapped 
by a shortage of billets, this seems in a fair way to being 
overcome. Large tonnages of small bars and sections 
are going into consurAption. Some of the re-rollers now 
ask up to fourteen weeks for delivery of home orders and 
even longer for export. On the North-West Coast the 
steel works have built up a reserve of orders sufficient to 
keep them fully engaged until late in the fourth quarter. 
Good tonnages of rails, sections, and hoops are being 
taken up in this district. 


The North-East Coast and Yorkshire 


The volume of orders reaching the steel works 
has declined somewhat during the past week or two, and 
this has afforded some relief since works’ order books 
were becoming rather congested. Practically all depart- 
ments are booked to capacity for several months to come, 
and are assured of full working during that period to 
meet commitments already entered into. The greater 
part of the business transacted this year is arising in 
one form or another from the rearmament and defence 
programmes; but for the past two months or so there 
has been a steady if gradual improvement in the home 
demand for ordinary commercial purposes. It is claimed, 
and probably with truth, that there has been very little 
speculative buying of the sort which characterised the 
market in 1937, and for this reason the works are con- 
fident of being able to deal with the situation without 
falling into arrears with deliveries. The major part of 
the work in hand is for the constructional engineering 
industry which continues to take large tonnages of joists 
and sections. The requirements of the shipbuilders 
also are upon an important scale and are likely to provide 
work for the remainder of this year. The scarcity of 
billets which acted as a brake upon operations a few weeks 
ago appears to have been at least partially overcome by 
increased importations from the Continent. All the works 
on the North-East Coast producing this class of material 
are booked up practically until the end of the year, and 
are being pressed by consumers to accelerate deliveries. 
Great activity rules in the Yorkshire iron and steel 
industry, and the Sheffield works in particular are busily 
engaged. In some cases works are falling behind with 
deliveries, and some of the producers of billets have had 
to withdraw from the market for a time. The demand is 
principally for basic steel billets, but the volume of 
business in acid steel material appears to be increasing. 
There is a vigorous demand, also, for wire rods, and the 
makers are fully booked for the next few months. Efforts 
are being made to enlarge the production of steel in 
the Sheffield district, although at the moment production 
is on a record scale. The tool-making section of the 
industry is exceptionally busy, and is absorbing good 
quantities of tool and special steels, whilst there is an 
insistent demand for stainless steel. 


Current Business 

Andrew Weir and Co. have placed an order 
with Harland and Wolff, Ltd., Belfast, for two 5000-ton 
motor cargo ships. It is proposed by the Air Ministry 
to take over the Palace of Engineering, the largest building 
in the Glasgow Empire Exhibition, for use as a store for 
aircraft equipment. John Maddock and Co., Ltd., 
ironfounders and nail makers, of Oakengates, Shropshire, 
are negotiating with the Lilleshall Company, Ltd., Shifnal, 
for the site of the old Snedshill ironworks, which are 
near the Oakengates works and are required for extension. 
The Clyde Rubber Works Company, Ltd., Renfrew, have 
applied to the Nelson Corporation for the tenancy of the 
Lomeshaye Mills at Nelson in order to install plant for 
the manufacture of gas masks. The company has orders 
in hand for 14 million masks. Edgar Allen and Co., 
Ltd., Sheffield, have appointed R. S. Stokvis and Sons, 
of Rotterdam, as agents for their Stag Major Superweld 
tools and high-speed steel toolholder bits. The company 
is represented in Amsterdam by L. J. Steenkist for tool 
steels and steel tools, including twist drills, and by 
Groenendijk and Garschagen for steel castings, stainless 
steels, machinery, and trackwork. James Barwell, Ltd., 
brassfounders, Birmingham, have acquired a site in Holy- 
head Road, Birmingham, for the erection of a new works. 
Their present freehold premises in Great Hampton 
Street are for sale. A lead mill and warehouse is being 
erected in Plum Street for Mellowes and Co., Ltd., Cor- 
poration Street, Sheffield. Munster, Simms and Co., 
Ltd., Imperial House, Donegall Square East, Belfast, 
have been appointed sole agents in Northern Ireland for 
fruit squeezers, cream machines, and other products of 
British Emulsifiers, Ltd., Hanworth, Middlesex. Exten- 
sions are being made to the premises of the Blackheath 
Stamping Company, Ltd., drop forgers, Nimmings Road, 
Cakemore. Orders have been placed by the London and 
North-Eastern Railway for more than 1,400,000 gallons 
of creosote oil with seventeen British firms. The Furness 
Shipbuilding Company, Ltd., Haverton Hill-on-Tees, 
has been entrusted by the Admiralty with the building of 
two escort vessels of the 1939 programme. Plans have 
been passed for the construction of thirteen new generating 
stations for the Central Electricity Board, covering 
five of the eight areas. The factory of Imperial Chemical 
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Industries, Ltd., Mossend, which was erected on the site 
of the old Beardmore steel works, will be kept in a state 
of preparation for emergency. The factory has been 
on the reserve of the War Office and was opened a year 
ago for trial purposes, which have now been completed. 
The Department of Overseas Trade announces that the 
following contracts are open for Tender :—Indian Stores 
Department: Supply and delivery as required of quantities 
of iron and steel sections in various sizes, including round 
bars, square blooms, angles, flat bars, sheets, channels, &c. 
(Simla, July 3rd). New Zealand, Public Works Depart- 
ment: Supply and delivery of quantities of mild steel 
plates (Wellington, August 29th). 


Copper and Tin 


The electrolytic copper market on the whole 
has been rather quiet and prices have shown a tendency 
to fluctuate. In the United States consumers appear to 
be continuing their policy of buying from hand to mouth 
or working on their stocks, and the failure of this market 
to develop stronger features is a source of disappointment. 
In Great Britain the demand continues active and con- 
sumers appear willing to cover their requirements well 
ahead, although there is still a tendency on the part of 
some to restrict their purchases to immediate uire- 
ments. Some of the Government Departments have 
been in the market, and those consuming industries which 
are employed on rearmament work have provided a 
good outlet for the metal. Continental buying is still 
restricted by financial considerations, and there seems 
to have been less Government buying from this direction 
than of late. On the other hand, there has been a con- 
siderable amount of inquiry from ordinary commercial 
consumers of which only a comparatively small proportion 
has resulted in business. Hungarian buyers have shown 
an interest in the market and fair quantities have been 
taken by Italian consumers. Japan, also, has bought 
good quantities from the United States. Generally 
speaking, the position remains sound, although the 
situation outside the United States is much better than 
in that important market, and until American consumers 
return to their normal method of buying forward the 
outlook is scarcely likely to improve to any extent. 
The chief feature of the London standard copper market 
is the absence of speculation. There has, however, been 
a fair amount of business transacted in options and there 
have been dealings in single options at £1 for three months, 
a figure which the market was inclined to consider cheap. 
It is still not easy to buy substantial quantities and sales 
are well absorbed. ... The chief development of interest 
in the tin market has been the achievement of the Buffer 
Pool policy in raising prices to £230 for cash tin. 
At this figure a certain amount of business was trans- 
acted which was generally attributed to sales by the Pool. 
It is thought that the International Tin Committee has 
so manipulated the market that for the third quarter 
of the year, at any rate, consumption will be in excess 
of output and will remain so as long as the quota is kept 
at 45 per cent. The statistics for June are expected to 
be favourable and to show a considerable reduction 
in the visible supply. The demand has not been par- 
ticularly good and American buying has been on a 
restricted scale, whilst the Continent has taken only 
moderate quantities. 


Lead and Spelter 


The lead market remains in a satisfactory 
position. Perhaps the most adverse feature is the reluct- 
ance consumers show to enter into forward commit- 
ments. Naturally, this is attributed to a want of con- 
fidence in the future, but the general outlook in the 
market is favourable and there does not appear to be 
any superabundance of the metal. The view is expressed 
that current prices cannot be satisfactory to the majority 
of the producers, and that during the next few weeks an 
attempt will be made to raise the market level. Consump- 
tion in Great Britain continues on a satisfactory scale, 
and although new business may be regarded as on the 
quiet side it is because most of the consumers are well 
covered by contracts. The rearmament programme is, 
of course, responsible for the absorption of considerable 
tonnages, but there is also an active demand from com- 
mercial users. On the Continent, also, the position 
appears to be improving, and the French market is more 
active than it has been for some time. Supplies from 
Spain are likely to be restricted for a time owing to the 
quantities required for home consumption in reconstruc- 
tion work. Neither Germany nor Russia, however, 
have taken the quantities this year which it was expected 
they would require. American statistics give the produc- 
tion of lead in the United States during May as 46,006 
short tons, compared with 39,250 tons in April. The 
deliveries rose to 40,124 tons, against 37,903 tons in 
April. There was an increase in the stocks to 129,270 
tons at the end of May compared with 123,394 tons at 
the end of the previous month.... The tone of the 
spelter market has remained moderately good and, 
prices have moved within narrow limits. On the whole, 
the demand is satisfcatory, largely due to the considerable 
quantities which are passing to the galvanisers in connec- 
tion with A.R.P. orders. For some time the galvanised 
sheet makers are likely to be busy on this work, and as a 
result it is expected that the demand for spelter will be 
well maintained. There have been fresh reports lately 
of the reconstruction of the old international Zine Cartel, 
but many difficulties remain to be overcome. No doubt 
talks between the producers of the various countries have 
taken place, but nothing decisive has so far emerged from 
these discussions. There is no lack of metal in the British 
market, and there are continual arrivals of Continental 
as well as of Empire spelter. According to the American 
Bureau of Metal Statistics, the world’s production of 
spelter in April reached 152,491 tons, and for the period . 
January—April 603,926 tons, compared with 589,309 tons 
for the corresponding period of last year. 
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Current Prices for Metals and Fuels 


Makers’ official home trade price, per ton, delivered buyers’ stations. 








Se 
PIG IRON. 
Home. Export. 
Foundry home prices, except for Scotland, less rebate of 5/-. 
(D/d Teesside Area.) 
N.E. Coast— £ s. d. £s. d. 
Hematite Mixed Nos. ... 515 0... a 
” No. 1 S i. @.... 515 0 
Cleveland— 
No. 1 = a. 238 < S24 
No. 3 G.M.B. 419 0.. 5 0 0 
No. awaited 418 0.. — 
Basic : 483: @... 
MIpLanDs— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry ... 5 1 0... ... - 
a a ss ss8 418 Oto£5 0 0 
Basic 3 429° °@ :.. 
settee = 
Foundry No. 3 Se Beers: _ 
Forge 5 415 6to£4 17 6 - 
aciasiniias. 
No. 3 Foundry Be SR Sn. inne oa 
ee 418 Oto£5 0 0 _ 
ScoTLanD— 
Hematite, f.o.t. furnaces 515 6 — 
No. 1 Foundry, ditto ... 5 3 0 —_ 
No. 3 Foundry, ditto ae — 
Basic, d/d oe Oe as — 
N.W. Coast— (5 15 6 ai Gcteee: 
Hematite Mixed Nos. ... {6 1 0,, Sheffield 
\6 7 0,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs aND YORKs— £ s. d. £ s. d. 
Crown Bars see RE sis — 
Best Bars = f ye a 
MipLanps— 
Crown Bars ... 8 6:3... met 
Marked Bars (Staffs) 1515 0.. —_— 
No. 3 Quality... 20:17: @ .. -= 
No. 4 Quality... uy 8 —- 
ScoTLanD— 
Crown Bars : i ae pee 12 5 0 
es awe Le ae ee 1215 0 
N.E. Coast— 
Crown Bars a: SS ... 12 5 0 
eee i ee ee 1215 0 
Double Best Bars ... ‘oe Tk ee 13 5 0 
NorTHERN IRELAND AND FREE StTaTE— 
Crown Bars, f.o.q.... ne es @... — 
STEEL. 
*Home tExport. 
LonDON AND THE SouTH— oo m. £ s. d. 
Angles 1010 6.. 10 0 0 
Tees... 1110 6.. ll 0 0 
Joists 10 10 6.. 10 0 0 
Channels... Bs, heap 10 15 6.. 10 56 0 
Rounds, 3in.andup ... 1110 6... a 
in under 3in. 28 3348... ll 0 0 
Flats, under 5in. 1117 6f... ll 0 0 
Plates, jin. (basis) 90:26 6:1. 10 2 6 
- fin. ... 5-2 10 7 6 
ie aac... | oe oe, ee 10 12 6 
és , eae ee EE 10 17 6 
Un. ¥in. to and tnt. 
6 Ib. per sq. ft. (8-G.)... 11 12 6 .. 1112 6 
Boiler Plates, jin. li 13 0... 1112 6 
Nortu-East Coast— £ s. d. oe eS 
Angles 10-8 -@.. 10 0 0 
ay Tees... ree Bw. ll 0 0 
Joists 1S Ss. 10 0 0 
Channels.. an 10 13 0.. 10 5 0 
Rounds, Sin. and ip a. 3 ® ... BL 0.2 
i under 3in. RE 35. Of... ll 0 0 
Plates, jin. (basis) 10 10 6.. 10 2 6 
»» fin. ... 10 15 6.. 10 7 6 
* tin. ... LEE O56. “10 12 6 
op: aan eo ct ae oe 1017 6 
in. to ond ‘toa 
‘ a per sq. ft. (8-G.)... 11 12 6.. 11 12 6 
Boiler Plates, fin. a. 4 .. 1112 6 
MioLanps, AND LEEDS aND DisTRIcT— 
£ s.-d. £ #. 4: 
Angles Oe. OAD. 10 0 0 
Tees... hh 80 i os 
Joists 4: e'; 10 0 0 
Channels.. 19°18 3: 10 5 0 
Rounds, Sin. end u up Hi: 8 Os 11 0 0 
e under 3in. IE 36: OG... in 6: ®@ 
Flats, 5in. and under 11 15 Of... 11 0 0 
Plates, jin. (basis) 10 13 0.. 10 2 6 
<4 _— aa 10 18 0.. 10 7 6 
” tin. ... om eee 10 12 6 
Baa |” ape eee 1 eS ee 1017 6 
Un. #im. to and Snel. 
6 Ib. per sq. ft. (8-G.)... 11 12 6 .. 11 12 6 
Boiler Plates, jin. 1110 6.. 1112 6 











STEEL (continued). 


*Home. tExport. 
Guascow aNnD District {£ s. d. ie eh * 
Angles Ap 6.24... 10 0 0 
Tees... 23:08:83; 1. .9-0 
Joists 10 8 0.. 10 0 0 
Channels.. EG US -6-:.. 10 5 0 
Rounds, Sin. end v up 1) 8.0... 11 0 0 
S under 3in. 11 15 Of... ll 0 0 
Flats, 5in. and under ... 11 15 Of... 1-0-0 
Plates, jin. (basis) 1010 6.. 10 2 6 
Beebe: * Shee 1015 6.. 10 7 6 
mege S i 06 .; 10 12 6 
ah ee RE E.. 1017 6 
Un. fin. to and incl. 
6 Ib. per sq. ft. (8-G.)... 11 12 @.. 1112 6 
Boiler Plates, ‘fin. M226. 1112 6 
Soutnh Waites ArEa— Con ae | pee 
Angles 10:8: 0".. 10 0 0 
Tees... ey ll 0 0 
Joists... 6.6 10 0 0 
Channels.. as ~ 10°33 <0: 10 5 0 
Rounds, Sin. and up at 2s... 11 0 0 
o under 3in. 11 15 Of... ay: 6 @ 
Flats, Sin. and under ... 11 15 Of... 1l 0 0 
Plates, jin. (basis) 10 13 0.. 10 2 6 
» fin. ae 3... 10 7 6 
” tin. me ta 10 12 6 
ie: Sak eeiitamanay | SN Ber 2 10 17 6 
Un. fin. to wait deal, 
6 Ib. per sq. ft. (8-G.)... 11 12 6... 1112 6 
IRELAND—¥.0.Q.— BELFast Rest or IRELAND. 
£ s. d. £ 8s. d 
Angles 1013 0.. 1015 6 
Tees... a i: a 1115 6 
Joists 1013 0.. 1015 6 
Channels... ... ... oc a oe ll 0 6 
Rounds, 3in. and up 2.28) @..., 1115 6 
” under 3in. 12 0 Of... 1336 
Plates, jin. (basis) Oe ae tae 10 18 0 
” fin. ... fe ll 3 0 
i Ae oa 10 5 6.. ll 8 9 
” y 8 rere remmres * aes Le ee 1210 0 
Un. fin. to fin. incl. a 18. 11 12 6 


} Rounds and Flats tested quality ; entested, 3s. less. 


OTHER STEEL MATERIALS 

Home. Export, f.o.b. 

Sheets. £ s. d. ie ee * 

11-G. and 12- ae 1315 0 11-G.to14G. 11 5 0 
13-G.,d/d... ... ... 14 2 6 15-G.to016-G. 1115 0 
14-G. to 20-G.,d/d... 14 10 0 17-G.to18-G. 12 0 0 
21-G. to 24-G.,d/d... 14 15 0 19-G.to20-G. 12 5 0 
25-G. and 26-G., dja 1510 0 21-G.to22-G. 1217 6 


South Africa, Rhodesia, Ny d, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 

The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
lots to 10-cwt., £2 per ton extra. 

Galvanised Corrugated sheets, basis 24-G.— 





Home. | ee eS 
4-ton lots and up ... 17 5 0 
2-ton to 4-ton lots 1712 6 

18 17 6 


Under 2 tons ane a 
Export: India, £15 15s. ec. if; Irish me State, £17 5s., 
f.0.q.; General, £15 15s., f.0.b., 24-G. basis. 


TIN-PLATES— 


20 by 14 basis, f.0.t., Bristol Channel Ports, 20s. 4$d. 


Tin-plate Bars, d/d Welsh Works, £7 5s. 
BrtLets—100-ton lots and over, 35 to 100 tons, 5s. extra; less 
than 35 tons, 10s. extra. £2. 4. 
Soft (up to 0-25% C.), untested ¢ A ee 
tested ... 712.6 
Basic (0°33% to 0-41% C.) es 717 6 
” Medium (0-42% to 0-60% C.)... 810 0 
» Hard (0-61% to 0-85% C.) 900 
” » (0°88% to 0-99% C.) 910 0 
” » (over 0-99% C.) 10 0 0 
Rails, Heavy, 500-ton lots, f.o.t. 910 0 
» Light, f.0.t.... SEI sce 810 0 
FERRO — 
Tungsten Metal Powder 4/9} per Ib. (nominal) 
Ferro-Tungsten ... 4/8 per Ib. (nominal) 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £23 10 0 7/6 
” ” 6 p.c. to 8 p.c. ... £23 5 0 7/6 
” “ 8 p.c. to 10 p.c. ... £23 5 0 7/6 
” ” Max. 2 p.c. carbon ... £36 0 0 11/- 
” ” » lp.c.carbon ... £38 5 0 11/- 
” ’ » O-5p.c.carbon £41 0 0 12/- 
» carbon-free 10d. per Ib. 
Metallic Canesten 2/5 per Ib. 


£16 15 0 home 


Ferro Manganese Goemnk; 16 p.c. 
£12 10 Oscale 5/—p.u. 


Silicon, 45 p.c. to 50 p.c. 





” »  T6pe.... £17 0 Oscale 6/-p.u. 
» Vanadium .. 14/- per lb. 
* Molybdenum eos 4/10 per Ib. 5/— forward 
» Titanium ee: free) 9d. per Ib. 
Nickel (per ton) . any £185 to £190 per ton 
SPIE 0s cmiee Sure 8/6 to 8/9 per Ib. 


NON-FERROUS METALS. 
(Official Prices, June 28th.) 


* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
from Associated British Steelmakers. {Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


CorrPER— 
PNR SRS agi £42 0 Oto£42 1 3 
Three Months ... £42 7 6tof42 8 9 
Electrolytic rage or £47 5 Oto£48 5 0 
Best Selected Ingo, - Bir- 
mingham Sa £48 0 0 
Sheets, Hot Rolled £78 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 123d. 123d. 
»  Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 10 0 
Home. Expott. 
Tubes, Solid Drawn 2/1 Alloy 11}d. 11}d. 
»  Brazed 13}d. 13}d. 
Tin— 
Cash ... . £229 15 Oto £230 0 0 
Three Months . £224 5 Oto £224 7 6 
SPELTER— 
Cae... £13 17 6to£l3 18 9 
Three Months £14 2 6tofl4 3 9 
Lzap— 
NI ce aia? as £14 10 Oto£l4 ll 3 
Three Months ... £14 10 Oto £l4 12 6 
Aluminium Ingots (British) ... £94 (net) 
FUELS. 
SCOTLAND 
LaNARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 19/6 to 20/- 
Hamilton Ell 17/6 
Splints 20/6 

AYRSHIRE— 

(f.0.b. Ports)— 

Steam... 17/- to 17/3 
ForesHinE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam... ... oe tke 18/- 
Unscreened Navigation. 18/6 
LoTHIANS— 

(f.0.b. Leith) — 

Hartley Prime 18/- 
Secondary Steam ... 16/9 
ENGLAND 

Soutn YorxsHire, DoncasTER— 
Steam Hards... ... ss 19/— to 20/- 
Washed Smalls 16/- to 17/- 
NoRTHUMBERLAND, NEWCASTLE— 
Blyth Best = 19/- to 19/6 
o  Meaendc< .. 18/- to 18/6 
»» Best Small ... 15/6 
Unscreened 17/- to 18/- 
Durnam— 
Best Gas... ... 19/6 
Foundry Coke 26/— to 28/- 
CarpirrF— SOUTH WALES 
Steam Coals : 
Best Admiralty ee « 23/6 to 24/- 
Best Seconds .. Be teed 23/- to 23/6 
Best Dry Lege 23/- to 23/6 
Ordinaries... 23/- 
Bunker Smalls 16/— to 17/6 
Cargo Smalls ... 15/- to 15/6 
Dry Nuts 27/6 to 28/- 
Foundry Coke 35/- to 42/6 
Furnace Coke 33/6 
Patent Fuel ... 25/6 
SwansEA— 
Anthracite Coals : 
Best Large ... ... «.- 36/- to 38/- 
Machine-made Cobbles... 41/- to 45/6 
Nuts Ege 40/- to 45/- 
Beans 33/- to 38/6 
Pai eS ie 26/— to 30/- 
Rubbly Culm... 15/- to 16/- 

Steam Coals : 

Large Ordinary 22/6 to 24/6 


FUEL OIL. 


Inland consumption: contracts in bulk. 
Exclusive of Government tax of Id. per gallon ; and 9d. per 


gallon on oil for road vehicles. 


Ex Ocean Installation— Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil 44d. 








JuNE 30, 1939 


THE ENGINEER 


813 








French Engineering Notes 
(From our own Correspondent in Parie) 


State Control of Shipping 

TxHE President of the Compagnie des Messageries 
Maritimes, Monsieur Philippar, has protested against a 
decree that affects shipping and air transport companies 
of which more than one-half of the capital is held 
by the State, or which receive annual subsidies exceed- 
ing an average of 50 million francs during the past 
three years. The decree, he says, is a violation of 
the convention of 1920 between his company and the 
State. The new conditions impose upon such companies 
the appointment of presidents for a term of three years, 
during which period they may not occupy any other 
similar position, and a more direct and complete control 
is exercised over the companies’ finances and management. 
Where the State has a 51 per cent. holding of the share 
capital it is obviously able to control a company in any 
way it pleases. This is particularly the case with the 
National Railway Company, Air France, and the Com- 
pagnie Générale Transatlantique. The State does not 
pay all its majority holding in cash, but compounds 
accumulations of loans or grants, concessions, and other 
advantages for shares, and by the same process the pay- 
ment of subsidies, representing an equivalent of financial 
interest, is now held to justify State intervention in the 
affairs of the shipping companies concerned. The effect 
of subsidising shipping at a time when the State has to 
finance heavily the reconstruction of the merchant fleet is 
therefore to bring it more and more under State control. 
Shipping companies are so far dependent upon the State 
that they cannot help resigning themselves to an authority 
that aims at an organisation of shipping activity and 
finance in a manner to avoid piling up subsidies. Owners 
do not like this State intervention, nor does experience in 
other directions suggest that it is bound to succeed. It 
was also on the ground of financial economies that the 
Government issued the decree regarding the suppression 
of autonomy of public administrations, or concessions of 
public services to private companies. The suppression 
of autonomy at the ports of Havre and Bordeaux will 
take effect on October Ist next, when everything will be 
handed over to the State. All the harbour equipment, 
plant, machines, and buildings will be transferred to the 
respective Chambers of Commerce, excepting workshops 
and stores. These latter will be retained by the State, which 
will carry out in the shops such work as may be required 
for the ports. As the Chambers of Commerce are con- 
cession holders there is some uneasiness as to how far their 
authority will be restricted by the new policy regarding 
public administrations. The Association des Grands Ports 
Frangais is seriously considering this new situation. 

Engineers’ Salaries 

Although fully qualified engineers did not allow 
themselves to be drawn into collective contracts in the 
form laid down by the Confédération Générale du Travail, 
they are nevertheless technically involved in the award 
of an arbitrator who has had to give a commonsense inter- 
pretation to a rigidly worded contract that has been con- 
siderably modified by decrees, as well as by the change in 
labour and industrial conditions under which the contracts 
were conceived. As the men have the right to claim an 
advance,in wages if the official index of living costs shows 
a rise of 5 per cent. over a certain period, the engineering 
trade union in the Paris area applied for a rise which the 
arbitrator allowed on a much smaller scale than that 
demanded. Then the syndicate of engineers and “ collabo- 
rators,” including foremen, draughtsmen, and others, 
made a similar demand, and this was also reduced in the 
same way. The syndicate does not represent the engi- 
neering profession, for syndicates of qualified engineers 
have long ceased to be affiliated to the C.G.T., which estab- 
lished a form of contract that left an inadequate margin 
between the highest and lowest minima for all grades. 
The lowest-paid ‘collaborators’? were moved up the 
scale towards the highest. Engineers entered into closer 
collaboration with employers and both are satisfied. As 
wages have risen the syndicate demanded that the increase 
should apply to salaries actually paid and not to the 
minimum. This claim was rejected and the arbitra- 
tor awarded a small advance on the minimum scale. 
Among considerations given in the two awards are, 
first, that the minimum salary for young engineers 
and “collaborators” is already detrimental to them 
for the reason that it is often difficult to obtain employ- 
ment because the minimum is too high, and secondly, that 
it is unfair to generalise an advance in wages in the engi- 
neering trades when manufacturers engaged in armament 
work are running sixty hours a week and may be in a 
position to increase the wages of men who are already 
receiving more pay, while others who are not kept going 
with State orders and have to depend upon private busi- 
ness are unable to pay higher wages. The trouble began 
by the Government offering high wages to attract skilled 
workers and technicians into aircraft factories at a time 
when it was indispensable to carry on and develop indus- 
trial production as actively as possible. Such activity is 
only possible -by keeping down costs. 


The Rhone Hydraulic Works 


In its annual report the Compagnie Nationale du 
Rhéne deals with the work that has been rendered possible 
by the improved financial situation, particularly the pre- 
liminaries for the construction of the Génissiat dam, and 
declares that the arrangement entered into with the 
Groupement de l’Electricité to take the greater part of the 
energy produced justifies the extension eventually of the 
number of turbines from four to six in order to increase 
the power generated to 416,000 kW, which represents the 
maximum of energy that can be carried by three 220,000- 
volt lines. There is to be an increased expenditure this 
year on improvements to navigation between Lyons and 
the Mediterranean, but nothing has yet been done to make 
the Rhéne navigable between Lyons and the Lake of 
Geneva, partly because the State is unable at present to 
fix the amount of its participation in the cost, and, further- 
more, negotiations with Switzerland are still in progress for 
deciding the dimensions of barges that will navigate the 
proposed new waterway. 





British Patent Specifications 


When an invention is communicated abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 





Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
le. each. 

The date first given is the date of application ; the second date, 

abridgment, 


at the end of the , ts the date of the acceptance of the 
complete Specification. 

ELECTRICAL APPLIANCES 
505,367. November 9th, 1937.—OQveRLoaD PROTECTIVE 


ARRANGEMENTS FOR INTERFERENCE PREVENTING DEVICEs, 
Siemens und Halske Aktiengesellschaft, of Berlin-Siemens- 
stadt, Germany. 

This invention concerns overload protection of devices asso- 
ciated with electric apparatus and machines for the purpose of 
preventing the propagation of electric interference by? such 
apparatus and machines. The armature of an electric machine 
is indicated at A and the field winding at B. Two condensers C, 
in series across the output mains of the machine, have 
their point of interconnection connected to the casing D of the 
machine. The brushes of the electric machine may also be con- 
nected to the casing D through further interference preventing 





























condensers E, ‘A choking coil F inserted in the earth line G of 
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the machine is short-circuited by means of a shunt line H and 
a contact device J, K for the purpose of avoiding overloading 
and consequent destruction in the event of damage to the insula- 
tion of the machine or disruption of interference preventing 
condensers. The contact device comprises a thermo contact 
which responds in the event of exceptionally high temperature 
increase due to the permissible operating current of the choking 
coil being exceeded over a somewhat lengthy period of time. 
When the thermo contact has been closed a tongue K thereon 
is engaged by a latch L which thus prevents the choking coil F 
from being returned into circuit after the thermo contact has 
operated. A co’ nding arrangement may also be employed 
for choking coils connected in the lines M and N.—May 9th, 
1939. 


505,980. November 16th, 1937.—Suppressinc ELEcTRIcaL 
INTERFERENCE, Frederick Richmond Wentworth Strafford, 
Alfred Leslie Disney, and Belling and Lee, Ltd., all of the 
company’s address, Cambridge Arterial Road, Enfield, 
Middlesex. 

This specification describes means for suppressing electrical 
interference and in particular electrical interference produced 
by electrical appliances connected to an electric supply source 
through a flexible cable. According to one arrangement, a 
flexible connecting means for the purpose described comprises 
three conductors A, B, and C. The conductors A and are 
utilised for power supply, whilst the conductor B constitutes an 
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earth conductor. The conductors are embedded or moulded in 
a quantity of material D which may be of circular cross section 
and may comprise rubber or the like. The material is made of 
increasing diameter or cross section in the region E so as to 
accommodate a filter. The filter shown comprises inductances F 
and condensers G. The inductances F are connected in 
series with the supply leads, whilst the condensers G are con- 
nected across the supply leads and the earth conductor B. The 
cross section of the moulded material is reduced in the region H, 
at which point the material is intended to be stripped from the 
conductors so that they can be connected i oye shortest possible 
length to the device to which power is to be supplied, such, for 
example, as an electric motor.—May 16th, 1939. 


506,024. November 25th, 1937.—Etectrric CONDENSERS, 
British Insulated Cables, Ltd., of Prescot,} Lancashire ; 
and Joshua Creer Quayle, of Ashton, Cheshire. 

This invention is concerned with the construction of a” case 
to enclose a condenser, of the kind in which the body is formed of 
insulating material and is provided with metal ends. In Fig. 1 
the body A of moulded insulating material is in the form of a 
tube and is fitted, during moulding, with end rings B consisting 
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of cylindrical metal sleeves. The end rings’B are formed with 
projections C to assist the locking of these members in the body 
A. Closure members in the form of caps D are soldered in 
position on the end members B after the condenser is in position 
in the casing. The caps D are formed integrally with lugs E 
which act as terminals of the condenser. The casing shown in 
Fig. 2 has a similar body A, but different end fittings. One end 
of the body is closed by a cap-shaped metal member F having a 
terminal screw G soldered thereto. A sleeve H is moulded into 





the opposite end of the body and is fitted with an end cap J 
which is soldered thereto after the d is in it 
This cap has a central hole through which a terminal wira K 
connected to the condenser can be passed during the fitting of 
the cap. The hole is closed to seal the d pletely in 
the me by soldering the wire to the cap. In this casing the 
locking of the end rings F and H is assisted by perforations L 
in these bers instead of projecti —May 22nd, 1939. 











PUMPING AND BLOWING MACHINERY 


505,510. November 13th, 1937.—Drmmecr-courtep D1a- 
PHRAGMS FOR Pumpine or Ligquips, Sidney Alfred Barr- 
Hall, Ridge View, Marshalswick Lane, St. Albans, Herts ; 

- and D. Wickham and Co., Ltd., het ere a. ‘ ‘as 
'wo diaphragms A and B are directly"and rigidly couple 
togeth rs3 a dist piece C. A base dante is provided 
with a non-return valve E. An intermediate chamber F is 
fixed to the base chamber D and holds by its outer edge dia- 

—— B. In diaphragm B there is also a non-return valve G. 

iaphragm A is placed on top of the intermediate chamber F 
and is clamped about its outer edge by a ring H. The dia- 
phragm*A is either without an aperture or else the aperture is 
sealed. A lever or bracket I is provided to move the diaphragms, 
and this is directly coupled to them by means of the 
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distance pieces C. The operation of the pump is as follows :-— 
The diaphragms are moved stowly up and down, and on upward 
strokes liquids or semi-solids are drawn through the suction 
inlet J, the valve G being closed, ultimately filling the base 
chamber D. On the downward strokes valve E closes and some 
of the liquids in chamber D are ultimately forced through the 
valve G and after several repetitions fill the intermediate 
chamber F. From then onwards, on upward strokes, liquids or 
semi-solids are drawn into chamber D and on subsequent 
downward strokes some of the contents of this chamber are 
forced into chamber F. Now, as chamber F is already full, the 
liquids are expelled from the outlet K. This method of working 
lift and force pumps ensures a more even torque on the power 
unit, also the pump remains odourless throughout as the arrange- 
ment dispenses with the use of glands.— May 12th, 1939. 


METALLURGY 


505,978. November 16th, 1937.—SotuTion FoR THE HEAT 
TREATMENT OF STEEL, Arthur Charles Myers, 23, Churchill 
Avenue, Park Road North, Birkenhead. 

The invention refers to the type of quenching solution for the 
heat treatment of steel which comprises water and an agent, 
capable of lowering directly or indirectly the thermal con- 
ductivity of the water, dissolved or dispersed therein, whereby a 
less sudden quenching action is produced. One particular object 
is to provide a solution for use in softening steel by which the 
time taken is reduced as compared with softening methods 
employing the annealing furnace. The quenching solution 
includes a water softening agent, such as borax, the thermal 
conductivity of the water being reduced by the addition of soft 
soap and liquid ammonia. The thermal conductivity of the 
water in the solution is reduced directly by the addition of the 
soft soap and indirectly by the liquid ammonia, which will 
provide a heat insulating envelope of gas round a hot body 
quenched in the solution. One example of the solution is. as 
follows :—5 Ib. of soft soap, } Ib. borax, 40z. ammonia (15 per 
cent. strength), and 1 gallon of water. These ingredients are 
mixed together and boiled for about two hours until the solution 
is completely dissolved with no free soap. In heat treating steel 
the work piece is raised to the annealing temperature, for 
example, where the annealing temperature of the steel is about 
400 deg. Cent., the work piece is heated to slightly over and 
allowed to cool for a short period until the temperature has 
dropped to 400 deg. Cent., and is then plunged into the solution. 
In a test a work piece was heated to 900 deg. Cent. and quenched 
in water. It then gave a Brinell hardness of 530. The piece 
was reheated to 850 deg. Cent. and quenched in solution. The 
Brinell hardness was found to be 241.—May 16th, 1939. 


MISCELLANEOUS 


505,039. November 3rd, 1937.—Carnopr Ray Tunes, Fernseh 
Aktiengsellseschaft, of Goerzallee, Berlin-Zehlendorf, 
Germany. 

According to this invention there is provided a cathode ray 
tube in which a black coating applied to an inner wall of the 


envelope comprises a layer of glass ink. By glass ink is meant 
a black aniline dye dissolved in a solution of a hydrofluoric 
N°505,039 








salt which contains carbon in suspension. Layers of this glass 
ink are found to have a very high absorption coefficient and are 
————, black. By the use of the invention it is 
possible to produce a layer without auxiliary adhesive sub- 
stances being added, and as it is unnecessary to employ pro- 
tective colloids difficulties caused by their use are absent. It 
is also found that degassing can be carried out in a shorter 
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time than if a graphite layer is employed. It has been found 
experimentally that the black aniline dye breaks down on heating 
to pure carbon more completely than do organic colloids, and 
this simplifies the degassing. It may be found advantageous 
to heat the layer in an atmosphere of carbon dioxide during the 
breaking down of the aniline dye, but it may be found that 
heating in a vacuum will suffice. The nature of the surface of a 
glass ink layer may be varied by the addition of vegetable, 
mineral, or animal carbon to give a surface varying from 
high gloss to dead matt. The drawing shows a cathode ray 
tube suitable for television reception and incorporating a glass 
ink layer A applied to the conical surface of the envelope B. 
Connection is made to the glass ink layer by means of a lead C.— 
May 3rd, 1939. 
505,372. November 9th, 1937.—Brett Fasteners, William 
Henry Tagg, The Haven, South Elmsall, near Pontefract, 
Yorkshire; and Thomas Doleman, of 14, Broad Lane, 
South Kirkby, near Pontefract, Yorkshire. 

The belt fastener described comprises a length of flexible 
cable, wire, cord, or like cable and means for releasably con- 
necting its ends together after it has been passed through the 
belt ends to be joined, so that the cable forms a closed 
which the belt ends are threaded. Referring to 


loop on 
the accompanying drawing, a number of pieces A of 
multi-strand wire cable, each approximately a foot long 


and }in. in diameter, is employed. Each cable has each 
of its ends formed with an enlarged head and the cables 
are threaded through suitably spaced holes in a_plate- 
like retaining member B and as the heads are formed subse- 
quently they are thereby retained in position. Associated with 
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the retaining member and with the cables there is a socket 
member C having a longitudinal central channel. In each of 
the opposed walls of the socket member keyhole shaped sockets 
D are formed with tapered holes. The diameter of each slot is 
slightly greater than that of the cable, so that the latter may be 
passed laterally down through the slot into the hole. The 
diameter of the hole is less than that of the cable head, 
so that the end of the cable cannot be pulled out endwise 
while becéause of the taper the enlarged head fits tightly 
into the hole. Moreover, the cable end cannot be dis- 
engaged by lateral movement until pushed inwards suffi- 
ciently to remove the heads wholly or to a substantial 
extent from the taper hole. It is desirable to reinforce 
the belt ends where the cables pass through them. For this 
purpose metal plates may be secured upon the surface of the 
belt. The method of using the belt fastener is obvious from the 
drawing.—May 9th, 1939. 


505,539. October 4th. 1938——SoUND-DEADENING SUPPORT 
FoR SEcuRING MacHINEs TO FounpatTions, Ivar Léken 
Haadem, 4, Hellerudveien, O.Aker, near Oslo, Norway. 

The support ng element A is made of rubber or any other 
elastic, resilient, or plastic material which is sound deadening. 
A metal reinforcement B is embedded in the rubber, preferably 
in the form of a continuous metal ribbon or plate extending 
substantially throughout the length of the element. The 
reinforcement has holes to accommodate the fastening bolts 
secured in the foundation, whilst holes are also provided to 
accommodate the bolts C for securing the machine to the 
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supporting element. The holes are given sufficiently large 
diameters to ensure that there is an adequate space between 
the respective hole edges and the fastening bolts to prevent 
metallic contact at these places and ensure that there is no 
direct metallic contact between the machine and the founda- 
tion. As shown, the supporting element has two end portions 
which are arranged with a bridge-like intermediate portion, 
and the latter is arranged at a somewhat higher level than the 
two end portions or feet. The purpose of this construction 
is to prevent the bolt C coming into contact with the foundation. 

—May 12th, 1939. 

505,587. November 12th, 1937.—Licutine INSTALLATIONS FOR 
HicH-Tenston Lines, Société Anonyme pour les Applica- 
tions de l’Electricité et des Gaz Rares Etablissements 
Claude-Paz et Silva, of 8, Rue Cognacq-Jay, Paris, France. 

It has already been proposed, in order to provide beacon 
lighting for high-tension and like lines, especially for the purpose 
of warning aviators of their existence, to use luminescent gas 
discharge tubes connected, on the one hand, to one of the con- 
ductors of the cable system, and, on the other hand, to a metallic 
body insulated from the conductor and arranged in the neigh- 
bourhood thereof. The invention consists in providing between 
the high-tension cable and the insulated body arranged in the 
vicinity of this cable a condenser, the capacity of which is so 
chosen as to limit to a practically acceptable value the voltage 
rise produced in the event of an accidental extinction 
of the luminescent discharge tubes. It has been found 


the ratio between the impedance of the luminiscent discharge 
tube A and the reactance which corresponds to the electrostatic 
induction between the conductors B and C is made smaller. In 
practice the reactance in question cannot be reduced at will by 
reducing the distance between the cables, as it is necessary to 
maintain a certain distance between these cables, especially for 
the positioning of the insulators D. On the other hand, the 
lengthening of the cable C with a view to obtaining an equivalent 
effect increases the cost of the installation and necessarily leads 
to an increase in the electrostatic induction between the cable 
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and the other high-tension cables or earth. Particularly in the 
case of a very high-tension cable, this increase may cause an 
overload of the luminiscent discharge tube A, which would then 
be submitted to an excessive voltage. That is why, in accordance 
with the invention, only the reactance corresponding to 
the electrostatic induction between the conductors A and B is 
reduced, this being done by interposing a condenser E, the 
capacity of which is of the same order of magnitude as that 
corresponding to the electrostatic induction between the cables. 
F is an impedance for stabilising the operation of the tube.— 
May 12th, 1939. 


505,635. November 13th, 1937.—Arrk VaLves FoR DIvING 
Suits, Ernst Topper, 20, Hertha Strasse, Berlin-Neukolln, 
Germany, and William Hamilton Martin, 155, Finchley 
Road, London, N.W.3. 

_The invention relates to overpressure valves for the exit of 
air from diving suits. An object sought is operability or adjust- 
ment of the valve whereby the hands are left free, and the 
minimising of risk of accidental operation of the valve from an 
external obstacle. The helmet comprises the usual dome-like 
hollow metal shell having an upper central window so positioned 
in relation to the valve that the diver is enabled usually to see 
the stream of bubbles rising from his valve. The shell has a 
frontal outwardly bulged part A to which is attached a 
U-sectioned protection and guide supporting structure with a 
blind-bored valve guide pocket formed in a nut screwed into 
the structure. The space within the structure communicates 
at all times with the outside of the helmet by means not shown. 
The pocket B has a pressure-relieving duct C to avoid pressure 
locking therein. A valve seat body D presents two concentric 
axially spaced annular valve seats. Axially of the seats is a 
valve stem guide bore which is fluted for the passage of air 
alongside the inner stem E of the valve ; the stem and an outer 
stem F carry an integral valve head G. Mounted around stem 
F is a flexible, preferably rubber disc-like, valve H, which is 
capable of considerable distortion in a saucer-like shape. Across 
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part A are two projecting plates carrying or forming slideways at 
I for a valve-operating slide made as follows:—A medial 
inclined part J is slotted to pass the valve stem between two 
stops K K thereon, and the part J is integral with twin end parts 
each formed by a plunger L and a slider M, the slides terminating 
in side pieces N. The side pieces form means whereby the diver 
can, by moving his head, adjust or control the air valve means. 
The plungers L enter spring housings O in which are compression 
springs which co-operate with shoulders of the housings to 
prevent their extension beyond a position corresponding 
to the mean or neutral position of the valve operating slide so 
that the slide, if urged to right or left, will always tend to be 
returned to neutral. Fig. 2 shows the valve completely shut, 
there then being the double closure due to both heads bearing 
on both seats. When the valve is completely open the rigid 
head G is fully off its seat, whilst the elastic head H touches its 
seat and is closed only by its own quite light resilience. The 
setting of the valve in or between these positions is achieved by 
moving the slide by the head of the diver, the inclined part J 
thereof co-operating with the abutments K of the valve stem. 
These abutments are so spaced that they do not simultaneously 
contact with the part J, so that, assuming the adjustment is 
not at one or other limit position, the valve element as a whole 
has a certain degree of freedom without accompanying move- 
ment of the slide. Thus it can operate as an ordinary resilient 
overpressure, non-return escape valve dependent on pressure 
difference between interior and exterior of the suit for its 


Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week pr g the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











British Waterworks Association 
Tuesday to Saturday, July 25th to 29th.—Summer meeting at 
Nottingham. 
Institution of Automobile Engineers 
To-day to Sunday, June 30th to July 2nd.—Summer meeting in 
the Oxford district. 
Institution of Mining Engineers 
To-day, June 30th.—Summer meeting in Sheffield. 


International High Tension Conference 
To-day to Saturday, June 30th to July 8th.—Fondation Berthelot, 
28 bis, rue Saint-Dominique, Paris. 
Manchester Association of Engineers 


Thursday, July 13th.—Visit to the soap, candle and starch works 
of Co-operative Wholesale Society, Ltd., Irlam. 2.30 p.m. 


Royal Agricultural Society of England 
Tuesday to Saturday, July 4th to 8th.—Annual Show in Windsor 
Great Park. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Tue British THERMOSTAT Company, Ltd., announces that 
Mr. M. A. Jane, A.M.I. Mech. E., has been a to take 
charge of its new Birmingham office at Essex House, 27, Temple 
Street, Birmingham, 2. 


W. F. Srantey anv Co., Ltd., have transferred their head 
office to their main works, warehouse and export department at 
New Eltham, London, S.E.9. The establishment at 286, High 
Holborn is being retained as the head showrooms. 


GLENFIELD AND KENNEDY, Ltd., Kilmarnock, inform us 
that their London manager, Mr. James Howie, is retiring after 
fifty-two years’ service with the company. His successor will be 
Mr. John Mair, B.Se., A.M.1. Mech. E., who for the past sixteen 
years has acted as the company’s chief engineer in India. 








LAUNCHES AND TRIAL TRIPS 


Hesperus, motorship; built by Caledon Shipbuilding and 
Engineering Company, Ltd., to the order of the Commissioners 
of Northern Lighthouses; dimensions, length 200ft., breadth 
moulded 35ft., depth moulded 15ft. 6in. Engines constructed 
by British Auxiliaries, Ltd. Launch, June 16th. 


Buiack Cock, steam tugboat; built by Cammell Laird and 
Co., Ltd., to the order of the Liverpool Screw Towing and 
Lighterage Company, Ltd.; dimensions, length 95ft., breadth 
moulded 25ft., depth moulded 12ft. 6in. Engines, triple- 
expansion, surface condensing, cylinders 16in., 26in. and 42in. 
diameter by 27in. stroke, pressure 185 1b. per square inch. 
Launch, June 19th. 


Petro, motorship; built by Ferguson Brothers (Port 
Glasgow), Ltd., to the order of the Union Lighterage Company, 
Ltd.; dimensions, length 157ft., breadth 32ft., depth 10ft. 3in. 
Engines, eight-cylinder four-stroke, developing 400 B.H.P. 
at 300 r.p.m. Trial trip, June 2Ist. 


AUCKLAND Star, motor liner; built by Harland and Wolff, 
Ltd., to the order of the Blue Star Line, Ltd.; dimensions, 
length 555ft., breadth 70ft., depth 43ft. 4in.; gross tonnage, 
11,400. Engines, two six-cylinder two-stroke double-acting. 


Kincston, motor tank ship; built by Barclay, Curle and 
Co., Ltd., to the order of Rafen and Loennechen; dimen- 
sions, length 519ft., breadth 66ft. 6in., depth 35ft. 6in.; dead- 
weight, 15,000 tons. Engines, four-cylinder opposed-piston, 
cylinders 670 mm. diameter by 2320 mm. combined stroke. 








CONTRACTS AND ORDERS 





The Editor is alwaye happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers 





Tue Anperson-Grice Company, Ltd., Carnoustie, has 
received from the War Office a contract for the supply of two 
20-ton and one 15-ton electrically operated overhead travelling 
cranes, three-motor type, to be installed at the Royal Ordnance 
Factory, Dalmuir. 


SunsBeam CommerciAL VEHICLES, Ltd.,. Wolverhampvon, 
have received from the Cape Town Tramways a further order 
for eleven Sunbeam-B.T.H. trolleybuses. The bodies will be 
of Metropolitan-Cammell-Weymann patented all-metal con- 
struction, and the vehicles will be equipped with the Hans: nes 








that the excess voltage mentioned is greater in proportion as 





operation.—May 15th, 1939. 
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system of regenerative-rheostatic braking control. 











Printed on thin paper for overseas cireubatien. 


Che Engineer 
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PUBLIC NOTICES. 








H.M, OFFICE OF WORKS. 
HEATING. 


The Commissioners of 
= enon fh Works, are 
prep receive TEND 5 before 
1 + on a Thureday 13th July, 1939, 

for HEATING SERVICES at, Natural 
History Museum (En‘ eae = lock). 

specification, a copy of the conditions 
contract, — of quantities and forms 

may be tained fro ROOM 71, 

R, HM OFFI ICE. “OF WORKS, 

LONDON, i} W.1, on payment of One Pound. 
(Cheques payable to the Commissioners of H.M. 
Works, &c.) The sums so paid will be returned to 
those persons who send in Tenders in conformity 
with the conditions. 8140 


AIR MINISTRY. 
TECHNICAL OFT AND Ii AND ASSISTANTS 

A Number of Vacancies 

exist for TECHNICAL OFFICERS 
and ASSISTANTS II and II at various 
Royal Air Force Stations for work in 
connection with the Development In- 
stallation and Maintenance of Wireless 


Equipment. 
The qualifications required are : 


(a) Education to pape Standard or equivalent 
Engineering, or a 
sound technical training. 


(b) Workshop or Laboratery Experience in the 
— of Radio Cennnaieation Equip- 
men 

A knowledge of the Operation and Maintenance of 

Royal Air Force Wireless Equipment would be an 
advantage. 

Salary Scales are :— 

5 —- Sa Officers : £275 by £18-£455 by 


-£580 (men). 
£275 a £12-£347 by £18-£464 
£25-£580 ‘ional 
8.211.—Assistants II : 
B.212.- 


Drawings. 





: £130 by £12-£214 
(efficiency bar) by £12-£310 (me: 

£130 by £12-£214 (efficiency bar) by 
£12-£260 (women). 
The appointments will be non-pensionable in the 


first ins nee. 
Requests for the eo form of application 
ressed ER-S. 'ARY 


should be add: 

OF STATE, AIR MINISTRY (8.2. A/B. 8019), 
BERKELEY SQUARE HOUSE, BERKELE 
SQUARE, W.1, quoting the appropriate 

number and enclos a stamped addressed = 


AIR MINISTRY. 


SCIENTIFIC OFFICER. 
AP lications are In- 
ED for an APPOINTMENT 

as SCIENTIFIC OFFICER (Reference 
Number the Air Ministry 
work in 


the Woolwich. 

Candidates should possess an Honours 
Chemistry and have had conshigvabte rl gy = woe ng 
Research in Inorganic and Physical Chemistry. 
Some experience in the Chemistry of Explosives 
would be an advantage. 

Salary ny :—£400 by £18-£454 by £25-£680, 

ith an efficiency bar at £580 (men). 
£350 x £18-£464 by £25-£580, with an efficiency 
bar at £464 (women). 

The appointment will carry superannuation rights 
under the Federated Si - 
Universities. 

Senior Scientific Officer men, 

women) and Principal Scientific Officer 

£1050 men, £700-£890 women) is governed by merit 
as and when vacancies arise. 

Requests for the necessary form of plication 
shoal be addressed to the UND ER-SECRETARY 








ARE, W.1, quoting ref 

and enclosing a stam ad 

Closing date for receipt of coobtone”™ 
July, 1989. 





AIR MINISTRY. 
AERONAUTICAL INSPECTION DIRECTORATE. 


acancies Exist for 
unestablished APPOINTMENTS as 
XAMINERS. 


QUALIFICATIONS. 


PUBLIC NOTICES. 








(V. A. M. ROBERTSON) 
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PRINCIPAL CONTENTS OF THIS ISSUE 
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ADMIRALTY. 
TEMPORARY ASSISTANT INSTRUCTORS. 


A pplications are In- 

VITED for APPOINTMENTS as 

TEMPORARY ASSISTANT CON- 

STRUCTORS in the Royal Corps of 

Naval Constructors, for Calculation 

Work at the Admiralty. 

2. Candidates must be suitably qualified as Naval 
Architects. 

3. Salaries will be at fixed rates between £350 and 

per annum, according to qualifications and 
experience. 

4. Forms of o supine may be obtained from the 

THE ADMIRAL’ 


SECRETARY (C. 
BRANCH), TEHALL, LONDON, 8.W.1, and 


WHI 
An —. be returned not later than te} Math July, 1939. 


had practical 
works, preference being 
ve served ‘hem apprenticeship or 


_ of the 
if required 


nati «in be uired to und 
training in aeronautical enginering ns inapeos 


Mf go into fato the ‘air air 


During t candidates will be regarded 
probation and paid at the rate of £184 a yar. On 
satisfacto) peg me of the training course they will 
be appoin ai fad paid a$ S846 @ year, 
a7 thepammante g. £12 if service is sat 
ee acerca es wil Be sede fy Bi for 
- = below that r 4g 
jubsistence all t the 
i peal auras ining £9 ‘patted “ne 
= Wien ‘as ith —— who normally 
ee. are bord maar fe payee arrear. 
ormal limits 21-50 years. dates 
between 50-58. ed will be considered if ny have 
of engineering inspection 


had experience 
must be made on Form 786, coats ot of 


aia btained licati 
tie USER Se YO 9 on 


applicants who are 
tne sugabdiae wily mary vil ba en required to er | 
tthe own eX before an Interview Committee 
ea agri = _ id iy London. 

pent y and non-pensionable 
but it, is an that “the period of employment 
will not be less than two years 





ADMIRALTY. 
CIVIL ENGINEER-IN-CHIEF’S DEPARTMENT. 


ivil ngineering 
Se ( rot gt U 
QUIRED for Drawing dates ab 
the Admiralty and at H.M. 
a Ra aut have Reargp coat 


ence in the 
(a) General Civil Engineering Works ; 
(b) Steel Structures ; or 
(c) Reinforced Concrete. 
Salaries £4 to £8 per a at the Admiralty and 
£4 to £7 at the Dockyards according to qua. tions. 
Applications, s' age, and giving full par- 
of qua! ions and lence, to be 

addressed to the CIVIL ENG - IN - CHIEF, 
ADMIRALTY, 8.W.1. 
plications to be clearly marked in 

r ** Engin Assistant 


or 





oo LONDON. W- re oe 


Envel and 
left-hand + 
(May).” 7559 





MINISTRY OF TRANSPORT. 
ROADS DEPARTMENT. 


Anpiootens are In- 
from men or women for 
TEMPORARY 

ENGINEERING ASSISTANT in con- 

nection with Surveys of Roads, 
oe baka £4 a week. The appoint- 

ments will be on a tempo’ and non- ap ng | 
basis. Candidates “should. ‘hare experience in Land 
ponte  Biwd as — to the Location and Construc- 


tion of Roads. 

Forms of application can be obtained from 
the “ASSIST AN RETARY, ESTABLISHMENT 
DEPARTMENT, MINISTRY 
Ni ge BUILDIN INGS, NORTHUMB 

AVENUE, No application can be con- 

ed by the Ministry of Trans- 

form on or before 10th July, 

ing ugh Members of Parliament 

or in other ways will render a candidate bs 7 to 
disqualification. 





REQUIRED BY H.M. OFFICE OF 
WOR 


DRAUGHTS MEN. 


Ne En ineering 


Ing Steel framed Buildi rd 
u: an 

pn ining Stent raed TEELWORK. 

Also DRAUGHTSMEN expe enced in 


Des: tions, &c. 
in REINFO CONCRETE: 


Salaries up to £6 10s. per week, according to 
experience. 


| eat ee age, particulars of education, train- 


Cuine ARCHITECT E.3 
(Ref. GW/Struct.), 
Room 


H.M. Office of Works. 
Great Westminster House, 
Horseferry 


Road, 
Westminster, 8.W.1. 8003 


TRANSPORT, + 
ERLAND 





AIR MINISTRY. 
CIVILIAN INSTRUCTORS REQUIRED. 


acancies Exist for 
FITTER, METAL AIR- 
CRAFT RIGGER, CARPENTER 
RIGGER oe. at an initial 
Shee rate of pay of week inclusive, 
increasing to £4 5s. oo the satisfactory 
completion of a probationary period of one er 
and t annual increments of 2s. 6d. 
week to £4 12s. 6d. a w 

The necessary qualifications are :— 

Fitter Instructors must be capable of Lecturing 
and of ag, ar meg the Theory of the Internal 
f — Instruction 

Aero-engine 

nm ot are essential. 
rs must be capable 
Demonstrating the Working of 
Plates as used in Airframe 
rs wn of the Rigging of Air- 


Carpenter I Rigger ens must be capable of 
Lecturing and Demonstrating the Repair of Wooden 
Airframes. Knowledge of the Rigging of Airframes is 
necessary. 


Applications should be addressed to the AIR 
CER COMMANDING . (TRAINING) 
‘ON, AYLES- 
BURY. BUCKS, P as to previous 
experience, table peiteants will then 
be required to yh at the nearest Royal Air Force 
Trade Testing Centre for the necessary trade test and 
medical examination. 7028 














WAR DEPARTMENT AND LATER FOR 
MINISTRY OF SUPPLY WHEN FORMED 


STAFF FOR SCIENTIFIC RESEARCH. 


A Pplications Invited 

from adult male candidates for 

the undermentioned APPOINTMENTS. 

Successful candidates will be posted in 

the first instance to the Bawdsey 

. Research Station, Woodbridge, Suffolk, 

and will be required to undertake or assist in 

Research and Experimental Work in connection 

with one of the following :—Design of Apparatus for 

io Direction Finding, Design of Apparatus for 

Radio and/or Line Communications, Design of 
Electro-Acoustic Apparatus. 

SCIENTIFIC OFFICER.—Candidates must hold 
a First or Second-class Honours Degree in Physics, 
Mathematics, or Electrical Engineering, and have 
had considerable ence in Research or Experi- 
mental Work, either at a University or with a 
commercial firm. 

ASSISTANT II.—Candidates must possess a sound 
knowledge of the Theory of Radio Communication, 
wn should preferably have had training to the 

of a University Degree in Physics or 
Ticetrioal Engineering, and be capable of undertaking 
Experimental and Design Work in Radio Com- 
munication Problems. 

ASSISTANT III.—Candidates should preferably be 
under 30 years of age and have had Laboratory or 
Works Experience in Radio Engineering and training 
up to the standard of a University Degree in Physics 
or Electrical Engineering. 

ANNUAL SALARY SCALES, &e 

SCIENTIFIC OFFICER.—4400 by £18 to £454, and 
thenee by £25 to £680 (efficiency bar at £5890). 

Exceptionally, a commencing salary up to £454 
will be given to selected candidates with special 
qualifications and experience in research or experi- 
mental work. The edera’ Superannuation 
System for Universities will apply to this appoint- 
ment. The Government contributes approximately 
10 per cent. of salary and the individual] approx- 
mately 5 per cent. of salary. 

ASSISTANT II.—£315 by £12 to £385. 

ASSISTANT III.—£130 by £12 to £310 (efficiency 
bar at £214). Higher commencing saijaries up to 

£214 may be approved according to qualificatons 
a experience, and in this connection the possession 
of a University Degree will be taken into con- 
sideration. 

Increments are annual and subiect to satisfactory 


higher grades, and in the case of 
is es appointment to pensionable posts, 
is governed by suitability and merit as and when 
vacancies arise. 
Ex-members of a 
other things being equal. 
Application forms obtainable by post-card from 
the UNDER-SECRETARY 


OF STATE (C.5), THE 
WAR OFFICE, LONDON, 8.W.1, and to be lodged 
not roe than 10th July, 


Promotion to 


Forces given preference 


1939.- Quote Appts. 
154 8124 
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SITUATIONS OPEN, Pages 4 and 6 
SITUATIONS WANTED, Page 6. 
AUCTIONS, Page 62. 


BUSINESSES and PREMISES 
(For Sale, &c.), Page 62 
SUB-CONTRACTING, Page 62. 
AGENCIES, Page 62. 
PARTNERSHIPS, Page 6 
MISCELLANEOUS, Page 62. 
FOR SALE, Page 62. 
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Annual Subscription Rates 
(including postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d@origine au cours du change au moment de la 
commande. 


Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bazahlung erfolgt. 

Ser4n aceptados los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del pais de origen al cambio efectivo 
a la fecha de ponérse el RS 


BRITISH ISLES £3 5 
CANADA... ... £3 3 ° Thick Paper Ed. 
£218 6 Thin Paper Ed. 
ABROAD £3 7 6 Thick Paper Ed. 
(except Canada) |: £3 3 O Thin Pa 
AFRICA ... News Agency. All ranches. 
Caps ee Wm. Dawson and 
Sons, Ltd., 29-31, Long-street 
(Box 489) 
BUENOS AIRES: Mitchell’s Book 
Store, 576, Cangallo 
: W. Mole, 
, 456 
Gordon and Gotch (A’sia), Ltd. 
Branches 
MELBOURNE: Jervis Manton, 37, 
Swanstoa-street 
MELBOURNE: Trade Press Proprie- 
75, 
. Smith and Son, 
du Marché-aux- 


ose 


ARGENTINE ... 


AUSIRALIA ... 


BELGIUM 


BRUXELLES : 
78-80, ke 
bes 


Her! 
CANADA ... American News Company, Ltd. All 
Branch 
MONTREAL: Benjamin News Com- 
pany, & 978 St. Panewess 
ToRO: Wm. Dawson Subscrip- 
ton, 2 Sarees, Ltd., 70, King-street 


Toronto: Gordon and_ Gotch, 
L 253, Queen-street West 
and Co. 

elly and Walsh, 


and Walsh, Ltd. 
ureau, Our?gade 


td., 
COLOMBO: Wija‘ 


CEYLON ... 
Hone Kone: 
td. 


CHINA 


SHaNnecHal: Ki 
DENMARK “=o Fie wu 
. en 
EGYPT... ... Camo: Express Book and 
mene f Store, 9, Chareh 


HELSINGFORS: Akademiska PX 
handeln, Alexandersgatan 
Paris: Ricour Cheviliet & Cia, Rue 
Paris oi ene Berger-Le ul 
: ie verault, 
229, Bid. St. Germain 
PARIS: Brentano’s, 37, Av. de 


PaRIs : ag 92, Rue Bona 
Paris: W. H. Smith and Son 248, 


FINLAND 
FRANCE ... 





GERMANY 


HOLLAND 


INDIA 


CaLcoutta : Thacker, Spink and Co. 
MILAN : Ulrico Hoepli 
ROME: and Strini, 307, 


Corso 
Rome: Fratelli Treves, 


Umberto 1, 174 
ROME: Fratelli Bocca 


ITALY 


Corso 


JAPAN Maruzen 
NEW ZEALAND AUCKLAND: A hieoe and 


_— 

tH. -, w Lanteghem, 55a, Short- 
Gordon & Gotch (A’sia), Ltd., Wel- 

1 mn, Auckland, and Christ- 


Naprer : J. Wilson Craig and Co. 
STRAITS SBYTLEMENTS-—Suvoarony Kelly and 
SWEDEN Mh. A/B Wennergrens 
Journal. ition, 1 
STOCKHOLM: A/B C. E. Fritzes 
Kungl., Hofbokhandel Freds- 


; : , gatan, mae 
SWITZERLAND =: Rosa Leibowicz, 


nkerstr. 
UNITED STATES New York: Internal 
OF AMERICA Co., 181, Varick-street, 
York, N.Y., and all Bran 
Cottrell 


re 
, North Cohocto 
Boston: F. W. Faxon & Co., 
63/69, Francis-street 
Entered as second-class matter at the Song 
Omen, New York, N.Y., December 
1896, under the Act of March 3rd, iar 
_Gection 397, P.L. & R.). 
LENINGRAD : Meshdunarodnaja 
Kniga, Prospect Volodarsky, 53A 
Moscow : Kuznetski Most 18 


+,* ane Cases, to hold two copies of THE 
“ENG! cloth and leather backs, can now be 
supplied ai 4)9 each, 5/3 post free. 

*,* BINDING CasEs for half-yearly volumes of THE 
* ENGINEER, in cloth ST. each, 5/3 poet free. 
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‘*THE METALLURGIST.”’ 


This Supplement, which deals with the Science and 
Practice of etallurgy, both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next due, August 25t! 


ADVERTISEMENTS. 


The charges for Classified Advertisements are 1/- per 

line up to one inch—minimum charge 4/-; those occu - 

ing one inch or more at the rate of 12/- per inch. 

must be accompanied by a remittance. The rates ‘for 

Displayed Advertisements will be forwarded on 

tion. Classified Advertisements cannot be insertes 

ol delivered before TWO o’clock on Wednesday 

afternoon. 

Letters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 


Editor of THE ENGINERR. 


THE ENGINEER DIRECTORY. 


This Directory, which is published in the interests 
of advertisers in THB ENGINEER, ma 
free of charge on application to the Pub 


oon dong ~ he gg 


cases Ngppper, estan, 


= es 





Foods Sites, MS. Essex-street, 
Coleg, Sao = 





PUBLIC NOTICES. 


PUBLIC NOTICES 


PUBLIC NOTICES. 





CROWN AGENTS FOR THE 
COLONIES. 


COLONIAL GOVERNMENT APPOINTMENTS. 
APP plications from 


qualified oniiines are INVITED 
for the following POSTS : 
M/8414.—-ASSISTANT MECHANICAL 
ENGINEER REQUIRED for _ the 
, Malayan Public Works Serving for three 
years with possible permanency. y 400 dollars 
a month, rising by annual Ew Of dollars 
a month to 800 dollars a month (the Government 
rate of exchange is now 2s. 4d. to the dollar). <A 
children’s allowance is payable to married officers 
with children. Free passages and, subject to certain 
conditions, for wife and family also. Liberal leave 
on full salary. Candidates, aged 26-30, must be 
Corporate Members of the Institution of Mechanical 
Engineers, or hold an Engineering recog- 
nised as ern exemption from Sections we and B 
of the A.M.I.M.E. ination, and possess experi- 
ence in Workshop Practice. Candidates should have 
had at least two years’ practical experience in 
Engineering Works after taking degrees or serving 
apprenticeships, preferably one year of which 
should have been spent in a Drawing Office 
M/5731.—-ASSISTANT ENGINEER REQUIRED 
for the Malayan Public Works Service for three 
years, with possible permanency. Salary 400 dollars 
a month, — by annual increments of 25 dollars 
a month to 800 dollars a month (the Government 
rate of exchange is now 4d. to the dollar). A 
children’s allowance is payable to married officers 
with children. Free passages and, subject to certain 
conditions, for wife and family also. Liberal leave 
on full salary. Candidates, age 23-26, must be 
Corporate Members of the Institution of Civil 
Engineers, or hold an Engineering Degree recog- 
nised as granting exemption from Sections A and B 
of the A.M.I.C.E. mination; but Students ot 
the Institution between - Be of 23 and 
years, who have passed the A Mic. C.E, Examination, 
are eligible for appointment. In either case, candi- 
dates should have had at least two years’ practical 
experience on Engineering Works after taking their 
degrees or completing articles, at least one year of 
which should have been spent in a Drawing Office. 
M/8608.—ASSISTANT ENGINEER REQUIRED 
by the Kenya and Uganda Railways for one tour 
of 24-48 months’ service, with prospect of per- 
manency. Salary £480, rising to £840 a year. Free 
passages and quarters and liberal ese on full 
salary. Candidates, aged 25-30, must be Corporate 
members of the Institution 7* men Engineers, or 
possess an Engineering ised as granting 
exemption from Sections A ety Be of the A.M.I.C.E 
Examination, and should preferably have had some 
experience on Railway Civ if’ Engineering Work. 
M/8536.—ENGINEER REQUIRED by the Govern- 
ment of Trinidad for the Irrigation, Drainage, and 
Sanitation Branch, Public Works Department, for 
three years in the first instance, with possible 
permanency. Salary Trinidad dollars 2880-120-3840 
a year (Trinidad dollars 4.80 equals £1). Free 
passages and, if married, for wife and children, not 
exceeding four persons ; liberal leave on full salary. 
Candidates, age , must be Corporate Members 
of the rsaerg sores = Civil Engineers, or hold an 
eee ognised as granting exemption 
from Sections A ‘ons | Bol of the A.M.I.C.E. Examina- 
tion, and have had previous experience in the 
Tropics or Sub-Tropies of the Clearance of River 
Courses to Increase their Discharge, Drainage and 
Irrigation of Agricultural Lands, and Soil Con- 
servation. The officer may also be required to Take 
Charge of Sanitation Works, mainly the pigposal of 
Sewage Effiluents and the Prevention of uito 


ago 

8601.—ASSISTANT LOCOMOTIVE SUPER- 
INTENDENT REQUIRED for the Kenya and 
Uganda Railways for one tour of 24-48 months, 
with possible permanency. Free quarters and 
passages, and liberal leave on full salary. Salary 
£480, rising to £720 a year. Candidates, aged 24-2 
must be Associate Members of the Institution of 
Mechanical Engineers, or hold an equivalent quali- 
fication, have served an apprenticeship in the Work- 
shops of a British Railway, and had experience in 
the Drawing Office, or as a Workshop Assistant. 

M/8562.—-ASSISTANT ENGINEER REQUIRED 
by the Gov ernment of Palestine for the Public Works 
Department for two tours of 18-24 months, with 
prospect of permanency. Salary £P430- £P15-£P550 
a year, plus expatriation allowance of £P50 a year 
and a temporary and variable cost-of-living allow- 
ance at present fixed at the rate of £P48 a year 
(€P1 equals £1). Free passages and liberal] Jeave on 
full salary. Candidates, unmarried, age 25-35, 
must be Corporate Members of the institution of 
Civil Engineers, or hold an Engineering 
recognised as granting exémption "trom Sections A 
and B of ty A.M.1.C.E. Examination, and have 
had not less than four years’ experience on Works 
under a Corporate Member of the Institution of 
Civil Engineers, or with a Firm of Engineering 
Contractors of repute. 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifica- 
tions and experience, and mentioning this popes. 
to the CROWN AGENTS FOR THE COLONIES, 
MILLBANK, LONDON, 8.W.1, quoting the ae 
ence number against the appointment for =_— 
application is made. 812 


CROWN AGENTS FOR THE 
COLONIES. 


COLONIAL GOVERNMENT APPOINTMENTS. 


App plications from 
qualified candidates are INVITED 
for the following POST : 

ASSISTANT ENGINEER REQUIRED 
by the Gold Coast Government Railway 
for two tours of 12 to 24 months, with 
possible permanency. Salary £475 a year for two 
years, £500-£25-£600-£30-£840 a year, and then, 
subject to promotion to a vacancy, by annual incre- 
ments of £40 to £1000 a year. Free passages and 
quarters and liberal leave on full salary. Reva A 











DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH. 


JUNIOR SCIENTIFIC OFFICERS. 


Junior Scientific 
OFFICERS are REQUIRED at 
bn Pe ema Physical 

nm, Middles: 

the pret, Department. Candida 

should have a good Honours Degree 
Engineering or ies Tene, together 
with Mechanical orkshop Bxpecience Salary 
scale £275 by — increments of £18 to £347 for 
men, and £275 by £12 to £320 for women, with pro- 
vision under the Federted Superannuation System 
for Universities after two years’ service. Entry will 
not necessarily be at the minimum of the scale in 
the case of candidates with exceptional experience. 
The salary scale for the grade of Scientific Officer, 
promotion to which is by merit, is for men 
£400-18-£454-25-£580 (efficiency bar)-25-£680, and for 
women £350-18-£464 (efficiency bar)-25-£580. 
should be made not later than 
y, 1939, on a form to be obtained 
on request (by teard), from the DIRECTOR 
THE NATION. PHYSICAL LABORATORY, 
TEDDINGTON, MIDDLESEX. 


Application 
Monday, 17th Jul 





UNIVERSITY OF LONDON. 


KING’S COLLEGE. 


FACULTY OF ENGINEERING. 
CIVIL, MECHANICAL, ELECTRICAL and 
HEMICAL ENGINEERING 


¥ 
(Yomplete Courses of Study, 
extending over three years, are arranged for 
the Engineering rees of the University of London 
and/or for the > Digiems and Certificate of the College. 
DEPARTMENT or CIVIL AND MECHANICAL 
ENGINEERING t. 
Professor of Civil a iy 
c. H. LOB BAN, D.Sc. M. Inst. C.E. 
Sar of Mechanical img ring : 
DAVIES Ph. 


, Wh.Ex., MI. Mech. E. 
iteader i. Mechanical Hngtie ESS 
FEN, M.Sc., .» A.M.I. Mech. E. 
cee amraenre OF Sueeencal, ENGINEERING. 
Siemens Professor of Electrical Engineering and 
Dean aoe by Facult 
J. ‘ATTERS N-SMITH, M.Eng., M.I.E.E. 
peraxieure OF CHEMICAL ENGINEERING. 
Head of Department :— . 
. CREMER, M.Sc., F.L.C., M.I. Chem. E. 
POST-GRADUATE COURSES and facilities for 
h are provided in each of the above Depart- 
ments, which are fully equipped with modern plant 
and apparatus. 
There is a College Hostel and a large Athletic 
Ground. Good refectories with reasonable charges. 
For full information and prospectus apply to the 
SECRETARY, King’s College, Strand, W.C.2. Tel., 
Temple Bar 5651. 8122 


8. . C., 





UNIVERSITY COLLEGE OF SWANSEA. 
(A constituent College of the University of 


Wales.) 
Principal : C. A. EDWARDS, D.Sc., F.R.S. 
APPLIED SCIENCE DEPARTMENTS. 


ENGINEERING. 
Professor: FREDERIC ae, M.A. (Cantab.), 
A.M. Inst. C.E., M.I. Mech. E., M.1.E.E. 
Lecturer in Electrical Engineering : R. G. ISAACS, 
M.Sc. (Bristol), B.Sc. (Lond.), A.M.LE.E. 
Lecturer in = o a-ak zs A. FORDHAM, 
Ph.D. (Lond.), - Inst. © f.1. Struct. KE. 
Lecturer: J. SKLWYN CASWEL 7. M.Sc . (Wales) 
I. Mech. E., A.M. Inst. C.E. 
Assistant Lecturer : W. E. J. FARVIS, B.Sc. 
(Bristol). 
METALLURGY. 
as x xk Cc. A. EDWARDS, D.Sc. (Manchester), 
‘RS. 
Assistant Sod L. TAVERNER, A.R.S.M., 
D.L.C., M. I.M.M 
Lecturers HIGGINS, Oh ey (Glasgow); R. 


R. 
GRIFFITHS, M.Sc. (Wa 
Assistant Lecturer : 
B. Eng. (Liverpool). 


The College Offers a Number 


of exceptional advantages to students who aim 
at entering upon professional careers in Engineering 
or in Metallurgy. It is situated in the heart of an 
industrial area which includes a large number of 
works of very varied character, and presents an 
unrivalled variety of metallurgical practice. The 
Manufacturers the district, who contribute largely 
to the support of the College, give the Staff and 
Students of the Applied Science Departments or 
access to the Works, and the Managers, E 
and Technical Officials Pe wag with the taf. rot 
the College in making vis Works of practical 
educational value to the siubate. 
Courses of study are provided (1) for the B.Sc. 
Degree of the University of Wales in (a) Civil 


Engineering; (b) Mechanical elbergicat’ (e) 
Electrical Engineering; (d) Metallurgical Engi- 


B. WILKINSON, Ph.D., 


neering ; (e) Metallurgy; and (2) for Diplomas of 
the College in (a) Civil Engineering; (b) Mechanical 
Engineering; (c) Electrical Engineering ; (d) 
Metallurgy. 


Persons who are not desirous of studying 4 
Degrees or Diplomas may attend selected Colleg 
classes, provided they satisfy the authorities of the 
College that they are qualified to benefit by such 
classes. 

Entrance Scholarships will be offered for competi- 
tion in April, 1940. 

Particulars concer “> 
and of the Entrance Sc 
from the undersigned. 


admission to the College, 
olarships, may be obtained 
EDWIN DREW, 
Registrar. 
Singleton Park, 


Swansea. 8114 





dates, aged 25-35, must be Corporate M 
the Institution of Civil Engineers, or possess a. 
Engineering Degree recognised as nting exemption 
from Sections A fem Bol of the yt -L.C.E. Examina- 
tion, and must have had practical experience on a 
British Railway. Preference will be given to candi- 





dates who have had, in addition to the above quali- 
fications, practical experience in Harbour ain- 
tenance. 


Apply at once by letter, stating age, whether 
married or single, and full particulars of nan gr 
tions and experience, oni, Gantioning ony paper, to 
the CROWN AGENTS FOR THE COLONIES, 4, 
MILLBANK, LONDON, 8. Wi 1, quoting M200 

8156 





UNIVERSITY OF LONDON, KING’S 
COLLEG 


ASSISTANT LECTURESHIP. 


A Pplications are Invited from 
Graduates for an ASSISTANT LECTURER- 
SHIP in the Department of Civil and Mechanical 
Engineering. Salary £300 per annum. Duties com- 
mence 2nd October next. 
a: accompanied by three copies of oo 
t testimonials, should be sent not later t 
4th daly to the SECRETARY, KING’S COLLEGE, 
8 W.C.2, from whom particulars and forms 
of application may * obtained. 8063 





IPSWICH EDUCATION COMMITTEE. 
SCHOOL OF ENGINEERING. 


(jraduate in - Engineering 
WANTED, with Teaching Experience, to 
commence duties as from the Ist September next. 


The person appoinned will be employed full time, 
partly with Enginee' Classes in the Day-time for 
Apprentices preparing for the Ordinary and Higher 
National Certificates in Mechanical En ae and 
partly in — a Teaching at the School of Engi- 
neering as y be required. Salary in accordance 
with the > Barabion Scale for Teachers in Technical 
Schools. Form of application, — should be 
returned not later than the 8th July, 1939, will be 
forwarded on receipt of a stamped addressed envelope. 





THE QUEEN’S UNIVERSITY OF 
BELFAS 


JUNIOR LECTURESHIP IN CIVIL ENGINEERING. 


[Ihe Senate Invites Applica- 
TIONS for the JUNIOR Lmaaghe wey mg in 
CIVIL ENGINEERING. The salary ot — 
per annum, and at the end of a three-y 
ear period | the person > te will, be elig 
to be ra to the rank of turer at a sala 
£375, po ny by annual increments of £25 to 
per annum, with contributory pension. 
Candidates, who need not be University Graduates 
should send 15 copies of their applications to the 
Secretary on or before the 16th ptember, 1939. 
Further particulars may be obtained on appli- 


cation to : 
RICHARD H. HUNTER, 
Secretary. 


role 
of 
50 


COUNTY BOROUGH OF HALIFAX, 


WATERWORKS COMMITTEE. 
PUMPING STATION—MIXENDEN. 


(Tenders are Invited for the 
SUPPLY and EBROTON of a STAR BY 

ig ng UNIT, en by nl Heavy Oi] Engine, 
ble of delivering 45. 5, 000 gal ions per hour aguinst 
a bead from all causes of 





*'No forms of Tender will be issued, but eral 
ticulars can be oe on application Mr. 
Noe! 1 Wood, M. Inst. C.E., Waterworks Engineer, 
Gibbet Hill, Halifax. 

Sealed Tenders, endorsed as instructed the 
particulars supplied, and accompanied tg full 
specification, must be delivered to the undersigned 


os Ro than the first post on Saturday, July 15th, 


 * tendering yo state whether or not 
they are on the King’s 

The Contractor today ede is aceepted will be 
required to observe on Fair Contracts Clauses 
adopted by the Corporation 

The Committee does not "bina itself to accept the 


lowest or any Tender. 
PERCY SAUNDERS, 
Town Clerk. 


Town Hall, 
Halifax, 
20th June, 1939. 8083 


GOVERNMENT OF NEW SOUTH 
WAL 





WATER Consna Anes Fog IRRIGATION 


maa oe 
SUPPLY poo OPERATION | oe CORE 
ILLING PLANT: 


([\enders are Invited for the 
MANUFACTURE, SUPPLY, DELIVERY, 
TESTING CORE DRILLING 

PLANT for Burrinjuck Dam, New a Wales, such 

lant to be operated for drilling 0} f shafts up to 
am ~ gM (48) inches = Sod to depth not 
exceeding three hundred (300) feet, thvoush '@ concrete 

— alte 

oe * Drilling 


in pg hg dorsed Core 
Plant, ae “should ivered not later than 11 a.m. 
on Monday, the tb g3 1939, to the AGENT- 
G FOR NE WALES. WELLING - 
TON HOUSE, 125, STRAND. LONDON, W.C.2. 
Specifications may be p at of 
three shillings (3s.) or inspected, and der forms 
he Agent-General for New 
South Wales, London, or at the Commission’s Head 
Office, Sydney. 
The lowest or any Tender not necessarily accepted 
8052 











CITY OF MANCHESTER. 

ELECTRICITY DEPARTMENT. 

SURPLUS PLANT FOR SALE. 
‘['enders are Invited for the 


PURCHASE, DISMANTLING, and Eepov AL 
from Sub-stations of the following PLANT 


HARPURHEY : 


Two Transformers, 500 kVA, oil-immersed, three 
phase, 50-cycle, 6400/11,000-11,175 volts. 
WITHINGTON : 
One 750-kW Motor Converter, three-phase - 
eg or D.C., 6450/400-530 volts, r.p.m. To00" 
One 750 Motor Converter, three-p AA 
50- cycle D. Sc 50/400-440 volts, r.p.m. A 50. 
Two 220-kW Motor Generators, three-phase A 
50-eyele D.C., 6500/500-550 volts r.p.m. 500. 
a STREET : 
Two 220-kW Motor Senn. three-phase A... 
50-cyele D.C., 6500/500-550 volts, r.p.m = Let 
-cycle 


One 100-kW Balancer, three-phase A.C., 
D.C., 6500/205-225 . 480. 
DENTON ae MOSS SIDE AND POLYGON : 
Three 100-kW lancers, three-phase A.(. 
Bo cycle D.C., 6500/205-225 volts, r.p.m. 480) 
(The plant can ‘be inspected by appointment). 
Particulars and forme of Tender may be obtained 
on application to Mr. H. C. Lamb, Chief Engineer 
and nager, Electricity Depertancas. Town Hall, 
Manchester, 2. 
Tenders, duly endorsed, 
Chairman of the Electricity 
delivered at the Town Hall not later than Ten 
o’clock a.m. on Thursday, 13th July, 1939. 
The Corporation does not bind itself to accept the 
highest or any Tenders. 
R. H. ADCOCK, 


Town Clerk. 


and addressed to thie 
Committee, must be 


Town Hall, 
Manches 2, 
Beth June, 1939. 8133 
SOUTHAMPTON CORPORATION 
WATERWORKS. 
RIVER ITCHEN SUPPLY—CONTRACT No. 4. 


CT FOR THE CONSTRUCTION OF A 
PUMP-HOUSE FOU 





CONTRA 
RIVER INTAKE AND NDA- 
TIONS, ETC., IN THE PARISH OF OTTER- 
BOURNE, HANTS. 

he Corporation Invite 

TENDERS from firms experienced in Pile 
Driving and Reinloen’ Concrete Work for the CON- 
STRUCTION of a RIVER INTAKE, PUMP-HOUSE 


Ui 
FOUNDATIONS. and certain Auxiliary Works in 
the parish of Otterbourne, Hampshire. 

Drawings may be — at the Waterworks 
Office, Civic Centre, pes poten, — copies of the 
specification, &c., m that 
office on payment of a "s Gobos rit oe ae pee hich amount 
will be refunded on receipt tof a bona-fide Tender. 








H. ARMITAGE 
Secretary for Education. Sealed Tenders to be delivered not later than 
Tower House, 10 a.m. on Friday, the 14th July, 1939, padressed 
Ipswich. 8104 to the Town Clerk, Civic Centre, Southampto: 
River Itchen Supply : Contract No. $ 
The Corporation do not bind themselves to accept 
TO ADVERTISERS UNDER BOX NUMBERS IN the lowest or any Tender. 


SITUATIONS OPEN SECTION. 
For the benefit of applicants, the Proprietors are 
to that vacancies 


are 
, upon receipt of notifications from the Adver- 
a These notices (limited to one line) will be free 
of charge, and co-operation is asked for. 





R. RONALD H. MEGGESON, 
Town Clerk. 
June, 1939. 8115 


Public Notices continued on page 4 
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A POWERFUL PAWLS, 
ROBUST self- \ RACHETS OR 
sustaining WINCH GEAR WHEELS 


Hundreds of Thousands in use by Govt. Depts., 
Corporations, Railways and Innumerable Traders 


Will not run back. Nothing to get caught in. Smallest 

wall space, side or front driving ; also special types including 

multi-division barrels, combined horizontal and vertical 
operation, etc., etc. 


DIRECT DRIVE & RATIO TYPES. 














NEW DRILLING MACHINES 
FOR IMMEDIATE DELIVERY 


3 0 MOTOR-DRIVEN SENSITIVE DRILLING 


MACHINES are available ranging from 
Also GEAR HOBBERS—LATHES—PRESSES—GUILLOTINES 





3” capacity to 14” — Prices from £18. 
—FOLDING MACHINES—BENDING AND FORGING 











TYPIFYING 
IN 


AN EXAMPLE 
WHAT WE CAN DO 
THE WAY OF 


WELDLESS Foraine. 











W. B. CULL & SONS, LIMITED, 
TENNANT STREET, BIRMINGHAM 15 





REPETITION WORK OF ALL KINDS 


0 a 


We specialize in quality 
with keen prices. 
















Let us quote, and convince 
you. 











SELF-CLEANING STRAINERS 


FITTED TO OVER 900 
NAVAL AND MERCHANT VESSELS. 


THOUSANDS ww suse ON STATIONARY & TRANSPORT ENGINES. 
POWER STATIONS eEquirrep iNcLUDE— 








er BATTERSEA POWER 
FUEL OIL A TURN OF THE HANDLE BARKING ELECTRICITY 
CLEANS DEPTFORD Vid 
LUBRICATING OIL FULHAM 
WATER, &c. THE STRA.NER. i. i 






AUTO-KLEAN STRAINERS L™- 


40, TRINITY SQ., LONDON, E.C.3. 





"Phone: ROYAL 5044, 





MACHINES—THREADING MACHINES and many others. 


INSPECTION INviteD AT RUDD’S BUILDING, 


68/74, HIGH ST., STRATFORD, E.15 


ALFRED HERBERT LTD. COVENTRY 











HIGH SPEED DIESEL ENGINES 


MARINE 
FOR LIFEBOATS, LAUNCHES, 
YACHTS, FISHING BOATS, 
PLEASURE and COMMERCIAL 
CRAFT. 


STATIONARY 
FOR ELECTRIC LIGHT COM- 
PRESSORS, PUMPING, AERIAL 
ROPEWAYS and all power 


purposes. 


Prices and quotations on application. 


ATLANTIC ENGINE CO. (1920) LTD. WISHAW, SCOTLAND. 


TANKS 


FOR LIQUID 
STORAGE 




















ESSED 
Lys 44 


Braithwaite 
Pressed Steel 
Tanks are con- 
structed from 
Standard unit 
plates and can be 
erected on sites 
where access is 
difficult 





At ground level or on steel supporting tower * 


BRAITHWAITE & CO. ENGINEERS LTD. 


22. HORSEFERRY HOUSE, LONDON. s.Ww.t. 
“« 








RAILWAY SIDINGS CLUE LOCOMOTIVE - STATIONARY 
Schemes designed and estimated free. as Mah ai hie x 
Steel Rails, All Sections. |< 
Points and Crossings. a, 
EDWARD SISTERSON LIMITED, |; 


NEWCASTLE-UPON-TYNE. 
(Estab. 60 Years.) 


n , 
aa \dlelalliotagtta 


‘SUPERHEATER 


BUSH HOUSE, ALOWYCH, LONDON, WL.2 
615 B 


n Vesiqi 











ALL TYPES 














f Se 






s SPECIALISING IN 

% > NON - FERROUS 
* CASTINGS 

" of every description. 


3> BILLINGTON & 
=) WEWTON, LTD. 


inqcoimaticants 


> THE CONL O.UTCH CO.LTD. PHOENIX WORKS ¢ 

















LONGPORT, STAFFS. 


PJ JHINSTONE - SCOTLAND 4 
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PUBLIC NOTICES. 


PUBLIC NOTICES. 


SITUATIONS OPEN. 


SITUATIONS OPEN. 











PORT OF : SSISTANT ENGINEERS REQUIRED by Large T-CLASS  Shop-trained ENGINEER 
ORT OF BRISTOL AUTHORITY CITY OF NORWICH. aie ST ial ate | FSGS 9 Mattson Gt Hh es 
ROYAL EDWARD DOCK, AVONMOUTH. TEMPO RARY ENGINEERING ASSISTANT. be eae et tion a =e nti one dae know tg of ail’ ings of i “i schine 
. . . echan: or. and capal lanning rations, 
Olt, BASIN_NEW STEAM SUPPLY EQUIPMENT Applications are Invited for | Snisry trom £480 per annum.-Write, Box "" ‘Z.4.," | Improving Methods of Machining and Fixing. Plooe 


ne Port of Bristol Autho- 
RITY is prepared to receive comprehensive 
ENDERS for the SUPPLY, ERECTION, TEST- 
ING and MAINTENANCE of a new 8S 
SUPPLY EQUIPMENT at the Oil Basin, 
Edward Dock, Avonmouth. The equipment 
embraces three hire Boilers, complete with 
Boiler Foundations, Settings, Flues, Superheaters, 
and Economisers, Fi Pumps, ning 
Plant, Oil Fuel and Water Storage Tanks, a new Steam 
Line, a Brick-built Stack wok Pile Vountetlons. 
also the Foundations for the various items of 
equipment. The combined capacity of the station 


is to be 30,000 Pe ev: xagoreiioe per hour from and at 
212 deg. Fah. N TENDERS WILL BE 
CONSIDERED. 


On and after Monday, the 3rd day of July, 1939, 
cepies of the form of Tender, general conditions and 
specification, also copies of the contract drawings, 
will be forwarded by the undersigned to 
depositing the sum of £10. CHEQUES MUST BE 
MADE PAYABLE TO “‘ THE Bn OF BRISTOL 
AUTHORITY,’’ and all remittances forwarded to 
the Secretary, Port of Bristol gm § 19, Queen 
Square, Bristo]. The deposit of £10 will ‘be returned 
to bona-fide Tenderers after the receipt of the Tender 
with all the prescribed documents and drawings: 

Tenders must be enclosed in a sealed envelope, 
endorsed *‘ eed ae oe Steam Supply Equip- 
ment,’ add he Secretary, Port of Bristol 
Authority, 19, 8 ay Bristol, and must 
delivered to him, accompanied by all the prescribed 
documents and ee by 10 a.m. on Friday, 
the 11th day of August, 1 

The Port of Bristol phar does not bind itself 
to accept the lowest or any Tender. 


W. P. WORDSWORTH, * 
: - Chief Engineer. 
Chief Engineer's Office, 
Avonmouth Docks, 
30th June, 1939. 8105 





SOUTHPORT AND DISTRICT WATER 
BOARD. 


PRESSURE FILTRATION PLANT. 


Southport and District 


he 

T WATER BOARD invite TENDERS from 
competent manufacturers for the PROVISION and 
ERECTION at their Springfield ————. Station, 
Aughton. near Ormskirk, of a COMPLETE PRES- 
SURE FILTRATION PLANT for the REMOVAL 
of IRON. MANGANESE, &c., from Well Water by 
the Aeration and Filtration Method 

Conditions of contract, specification, lay-out draw- 
ing, and form of Tender may be obtained from the 
Engineer and Manager, 14, Portland Street, South- 
port, upon deposit of a cheque value Two Guineas, 
payable to the Water Board, which sum will be 
returned upon receipt of a bona-fide Tender and the 
return of all documents. 

Sealed ‘Tenders, enclosed in plain envelopes 
endorsed ‘* Springfield Filtration Plant.’’ must be 
delivered to the undersigned not later than 10 a.m. 
on Monday, 17th July, 1939. 

The Water Board do not bind themselves to accept 
the lowest or any Tender. 

R. EDGAR PERRINS, 
Clerk to the Board. 
Town Hall. 
Southport, 


2Ist June, 1939. 8103 





BOROUGH OF ROYAL LEAMINGTON 
SPA. 


APPOINTMENT OF ENGINEER-IN-CHARGE OF 
WATERWORKS PUMPING STATION AND 
RESERVOIRS. 


" . 
The C orporation Invites 
APPLICATIONS from well-trained and experi- 
enced Mechanical Engineers for the above POST. 
The salary will be £5 per week, together with a 
free house adjoining the pumping station and free 
coal and electric light. The t is a designated 
one under the Local Government and Other Officers’ 
Superannuation Act, 1937, and the successful appli- 
eant will be required to contribute on the usual 
basis to the fund and to pass a medical examination. 
Applicants, who should be between 30 and 40 
years of age, must have had extensive experience in 
the Running and Maintenance of Waterworks Pump- 
ing Machinery and Plant, including Steam Boilers 


and Engines. Gas and Oil Engines, Electrically 
Driven Pumping Plant. &c. 

The appointment will be terminable by one 
month’s notice on either side. 

Applications (endorsed * Engineer : Pumping 


Stations ’’?; are to be made on the official form, 
which may he obtained from the undersigned, and 
— be received by 10 a.m. on Tuesday, 25th July, 
Canvassing will disqualify a candidate. 
J. SUTCLIFFE, A.M. Inst. C.E., 
Borough and Waterworks Engineer. 
Town Hall, 


Leamington Sp: 


21st meen ‘939. 8084 





ESSEX COUNTY COUNCIL. 
ESSEX COUNTY HOSPITAL, BROOMFIELD. 


‘ 2 
‘he County Council of the 
Administrative County of Essex invite APPLI- 
TIONS for the APPOINTMENT of RESIDENT 
E NG INEER at the above Hospital. 
pplicants must be not less than 30, nor more 
ena M5 years of age, but a candidate’s period of 
service in the late war will be deducted. 

Applicants must have had experience in dealing 
with Kitchen Plant, Steam Generating Plant, Pump 
House Plant, Heating and Hot Water A ‘ipnanene 
and Electric Light, Power, and Bell Installations. 

The salary attaching to the appointment will be 
£250 per annum, and will rise, subject to satisfac- 
tory service, by annual increments of £10 to £300 
per annum, together with an unfurnished house, 
water, and electricity up to 240 units per annum, 
valued for superannuation purposes at £52 per annum. 

The appointment will be subject to the Council’s 
Sick Pay Rules and lations, a copy of which 
will be forwarded on application to the undersigned. 

The successful applicant for the appointment will 
he — uired to pass a ical examination and to 
contribute to the appropriate Superannuation Fund 
established by the County Council. 

Applications, on the prescribed form, obtainable 
from the undersigned, accompanied by copies of 
not more than three recent testimonials (which will 
not be returned), should be enclosed in an envelope 
marked * * Appointment of Resident Engineer, 
County Hospital, Broomfield,’ addressed to 
and delivered at the County Hall, Chelmsford, not 
later than 10 a.m. on Wednesday, the 12th day of 


July, 1939. 
. HOLCROFT, 
Clerk of the ‘County Council. 
County Hall, 
Chelmsford, 
27th June, 


1939. 8155 


he TEMPORARY APPOINTMENT of ENGI- 
NEERING ASSIS in the City Engineer's 
Department at a salary at the rate of £500 per annum, 
Candidates must be Associate Members of the Insti- 
tution of Civil Engineers and have had experience in 
ineering Works. 

Forms of application and particulars and condi- 
tions relating the scrolmnent can_be obtained 
from the CITY ENGINEER, CITY HALL, 
NORWICH, to whom applications must be delivered 
not later than 10 a.m., on Saturday, Ist July, Legg 





COUNTY BOROUGH OF SWANSEA. 


APPOINTMENT OF TEMPORARY ENGINEERING 
ASSISTANTS, a DEPART- 


A Pplications are Invited for 
the following POSTS in the Water Department 
of the Corporation, viz.:— 

(a) ENGINEERING ASSISTANT. Salary at the 

rate of per annum. Applicants for the 
appointment must be Corporate Members of 
the Institution of Civil Engineers, and prefer- 
ably hold an Engineering Degree. 

They must have had sound practical experi- 
ence in the Calculation, Design, and_ Super- 
vision of the Construction of Reinforced 
Conerete voirs, or such like Works; the 
Preparation of Contract Drawings, Bills of 
Quantities, Estimates, and Specifications. 

(b) ee ASSISTANT. Salary at the 

f £300 per annum. Applicants for the 
pe a must have passed Sections A 
and B (including Hydraulics) of the Examina- 
tion of the Institution of Civil Engineers, or 
hold an Seapuaine Degree 
7 must be good Draughtsmen and have 
experience in the Preparation of 
et Drawings in connection with the 
Design of Reinforced Concrete Structures, 
Reservoirs, &c.; a knowledge of General Water- 
_o- Practice, and be competent Instrument 
en. 

The ee will be temporary. and for a 
probable duration of 18 months, subject to satis- 
eek serviee, and to one month's notice on either 
side 

Forms of application may be obtained from the 
Water E nager, and these shall be 
returned to him at the undermentioned address on 
or before 12 Noon on the 14th July, 1939. 

H. L. LANG-COATH, 
Town Clerk. 
bee 
27th June, 1939. 


METROPOLITAN BOROUGH OF 
STEPNE 


8142 





BOROUGH eeu SURVEYOR’S 


AIR RAID PRECAUTIONS. 


A pplications are Invited for 

the undermentioned TEMPORARY POSI- 
TIONS in the Borough Engineer and Surveyor’s 
Department :-— 

4 Engineering Assistants, maximum salary at 

rate of £400 per annum ; 

4 Technical Assistants, maximum salary at the 

rate of £350 per annum. 

Applicants must be able to make surveys, measure 
up and prepare drawings of buildings, and calculate 
for and prepare drawings and estimates for the 
necessary strengthening thereof. 

Applications, hes 4 age. qualifications and expe- 
rience, be sent, with copies of testimonials, to the 
Borough Engineer and Surveyor, Municipal Offices, 
Raine Street, E.1. 

Canvassing, directly or indirectly, will disqualify. 
WM. McCARTY, 

Town Clerk. 
23rd June, 1939. 8131 





SITUATIONS OPEN. 


Nor ORIGINALS, UNLESS 
REQUESTED. 





COPIES or TESTIMONIALS, 
SPECIFICALLY 





Box No. 7765.—Position Filled. Applicants Thanked. 





ws. ASSISTANT to CHIEF ENGINEER, 
Rubber Manufacturing Works. Good general 
experience essential. Reply fully. age and salary 
required.—Address, P2124, The Engineer Oe 

A 


ASSISTANT to SUPERIN- 

TENDENT large works manufacturing 
various types Small Electrical Machines. Progres- 
sive appointment to technical 
shop trai 
tice in departmen 
assembly, test of modern factory emi 
female labour.—Address 8025, The 

GE FIXER and ESTIMATOR for 


Waren Small’ eteeartiag Works. Stating A» 4 
age, experience, salary required.—Address, 
Engineer Office. ed A 





ning, 

employing mal 7 and 

ngineer O' 
ow 








JANTED, CLERK OF WORKS, for Large Engi- 
neering Company in West of England to act 
as Assistant Engineer on Building and Maintenance. 
—Address, stating experience, and salary po rag 
8088, The Engineer Office. A 


Wart a YOUNG MAN as ASSISTANT 
TENANCE ‘ELECTRICAL ENGINEER 

in a factory 20 miles from London. Must have had 

experience in the running and maintenance of Diesel 

Engines. One with some general building experience 

age, eX) her and 

A 





preferred.—Address, stating 
salary required, 8127, The Ei Engineer 


A FIRST-CLASS be Seer we is REQUIRED to 
Take Charge of Production and Assist Works 
Manager by Works Manufacturing Aircraft Accessories 
of High Precision, London District. Only replies 
from those fully qualified considered, and applicants 
must have held similar position with outstandi 

success. For right man first-class salary an 
excellent prospects. Full particulars and when 
Svaileble.—-Adaves, P2128, The Engineer Ss 





A 





SCREENING. 


GOOD POSITION on the Technica] Selling Staff 
of BS Ltd., is OPEN to a man with first- 
class ‘wie and experience of the Screening 
and Grading of all kinds of materials in all kinds of 
industries, to help introduce a new type om of of 
— Lage py bed in costs and efficiency.—Write full 

particulars 0 
required to MANA tpn MANAGING. DILECTOR, “WINGET, 








CRICKLEWOOD FIRM 
ex) 


on Aircraft Work RE- 
QUIRES first-class TOOL 


enced and 





Pe and length of —— 


MAKERS. _ State 
Address, 7954, The Engineer Office. 





c/o 95, Bishopsgate, PrLoedon, E.C.2. 


SSISTANT CIVIL ENGINEER, with Experience 
also of Electrical and Mechanical Engineering, 

REQUIRED for the Lake Copaia Company's 

ee Works Greece dida’ 

25/30 years, single, should be “Associate Members of 
the Tnstitution of Civil Engineers, or have qualified 
for one on from Sections A _ B of the Associate 
Membershi' tion. intment for 3 
years. Sa aby £400 by per annum, with 
certain allowances. 

Applications, with particulars of experience and 
copies of Ng to be sent not later than 
Tuesday, llth July, to Messrs. C. S. MELK 

. Inst. C.E., Consulting Engineers, 
16, Victoria Street, Westminster, 8.W.1, a Tas 











further particulars may be obtained. A 
SSISTANT ENGINEER with Good Qualifications» 
Workshop and Theoretical, UIRED by 
Westminster ntractors for Combustion 
and Furnace Plant. Position has rospects ; 
commencing pplicants must be under 
0, and enclose detailed list of training, experience, 
and qualifications, also state wi mid be, inter- 
viewed.—Address, 8110, The Engineer 8110 a 





work Pri and Redu neee and 
Fitting Cota for economical procustin of com- 
Fate ner ——enee batches.—. a, 8038, 


Office. A 
OR TECHNICAL ASSISTANT for Anco 3 e 
Supercharger Development for Test O!| _— 4 


mpiling ot 
Basu obtained trom test ; 
ju! sound technical 
essential, cal dome a practical training anc 
of drawing is peutrable. —Reply ful 
ua. ions, ence, an juired. 
UGHTSMAN, D. Napier 
Ltd., td, 211,, Acton Vale, Acton, W.3. 


IOR TECHNICAL ASSISTANT with Engi- 
aguas for Stress Work, &c., 
ines, West London District. Previous 














+5 ey to the 


211, Acton Vale, London, W Mark An td 
aw yg. 8094 A 





ON-FERROUS eae | with Machine Shop 
En ic REPRESENTATIVE 





SSISTANT REQUIRED for Progress and Plan- 

ning Dept. of Electric Motor Manufacturers’ 

Works. North Kent District. State experience and 

salary required.—Address, 8096, The ae we 
A 





cot ANE to Geet je) a REOURED | 4 
or Liverpool Shipping Company. plican: 

must be about 30 years of age, hold B. of - Certifi- 
cate for both steam and motor vessels and have a 
University Degree in Engineering or equivalent tech- 
nical qualification.—Applicants will write in the 
first instance to P2117, The Engineer Office. P2117 a 


1 eg ar CHIEF ENGINEER {REQUIRED 
by old-established agg <= ed Company, 
North of England ; age 28-35. Preference to candi- 
date experienced ‘in Extraction and » Distillation 
Processes or Manufacture of Plastics.—Write, Mating 








experience, qualifications, and salary required, 
Box ** Z.L.,”" ¢/o 95, Bishopsgate, E.C.2. 8148 A 
SSISTANT to WORKS MANAGER, Age 28-35, 


i for Works making High-grade pl Fittings 

in Bronze, Iron, and Steel. Give full details, 

ncluding salary.—Address, 8130, The cine Oitie. 
A 





UYER. — ROLLS - ROYCE, LTD. (GLASGOW 
FACTORY). 

APPLICATIONS are INVITED for the POST of 
CHIEF BUYER. Preference will be given to 
Scottish Applicants with extensive experience. 

Write, stating full details of : Education, training, 


appointments held, experience, age, and salary 
required, t 
ROLLS- ROYC E, LTD. (GLASGOW FACTORY), 


Imperial Chambers, 
CREW. 
Envelopes should be marked “* Buying 


** jn the 
bottom left-hand corner. 8091 A 


for 

area London to South Coast. Send full particulars 

= connections and past experience.-Address, 8098, 
The Engineer Office. 8098 A 





pra Phe ineers), Permanency.— 
woe to ye TH, 2 and 2a, wravett 
well Road, ‘a. E.C.1. 7995 


RECISION CHASER-TYPE DIES. 

THOS. FIRTH and JOHN BROWN, Ltd., 
—— ee ae the SERVICES of a WORKS 
MAN to Take Full Charge of Production on 
Sencane » $~&, The selec candi will be 
invited to submit his recommendations in respect of 
the necessary plant. Replies should state, in con- 
fidence, full record of experience, together with 
copies of testimonials, age, and salary expec’ a 

i 9A 


ENGINEER REQUIRED by 
prominent Roller Bearing Manufacturers to 
travel this country and ab State education, 
nguages, experience, particularly mill design and 
erection, salary required.—Address, 8 The 
Engineer Office. A 


they ASSISTANTS REQUIRED for Junior 
vacancies as Stressmen, wo: 

Analysis of All-metal Aeroplanes to 

requirements ; ha Mathematical 








OLLING MILL 








i, or ays. —Apply stating 
Cs and requ ul to 
TRONGS, Ltd., Weybridge, Surrey. 


tal gestation 





r eT ASSISTANT, with Some Experience, 

REQUIRED for Stress Work, &c. on Aero- 
engines, West London district- Reply, stating age. 

qualifications, and salary required, to the CHIEF 

DRAUGHTSMAN, D. Napier and Son, Ltd., 211, 

Acton Vale, London, W.3. Mark application ‘‘(."’ 
ob A 





he ~ ENGINEER WANTED by Large Midlands 
Firm (1600 employees) ufacturing 
activities cover a wide field of Light E 
and Specialised nufacture, including 
Production of Specialised Metal Smallwares, 
cision Engineering and Pre&s Work for Ai 
General Trades (includi tearmament 
Contracts for Goods in the Fuze and Primer Class), 
Wire Drawing, &c. Successful applicant would be 

required to take a for the activities of 





the Components and Tools Drawing Process- 
Planning Section, Metallurgical "Department, Inspec- 
tion Organisation, &c. Prefe: age 35 to 45 


years. Applicants are desired in the first instance 
to write to undermentioned Box Number, giving 
BRIEF summary qualifications and —— 
together with age and salary expected. Men appear- 
ing to suit will then be sent full parttouless of tt the 
i and offered the opportunity of interview.— 
Address, 8090, The Engineer Office. 8090 A 


IVIL _ ENGINE Ae eee 


County Council. 
to experience and qualifications. 
have had experience in Design, aan. 
Detailing of General Civil Engineering Works 

ticularly of Reinforced Concrete and Steel Bridges 





and 


and Tunnels. Experience = Surveys for 
such Works an advan for 
indefinite periods; but, sahient to satisfactory 


service, will probabl nee for a period of 2 
years witb prospect of further engagement. Selected 
candidates will subject to the . Ae of Loval 
Government Superannuation Act, 193 may be 
ed for app to the pd at staff 

as vacancies occur. 
Application forms obtainable by sending stamped, 
add foolscap envelope to the CHIEF ENGI- 
(quote Y 39/41). 





NEER he County Hall, West- 
minster Bridge, S.E.1, returnable with copies of 
3 recent testimonials by 8th July. Canvassing 
disqualifies. 8135 a 





RANE and LIFT{SURVEYORS REQUIRED by 
Insurance Company. Works, drawing-office and 
Theoretical Training essential. Age about 28. 
Salary £260, rising to £400. ag subject to 
— examination.—Address, 22. The oa 
ffice. 


ge Age Under 30, Single, REQUIRED 
for Petroleum Interests operating _ in Egypt. 
Must have served full regular apprenticeship in good 
engineering works and have studied 

technical school, atta: 
cate standard. EXP. 
ING 








ERECTION 
MAINTENANCE ESSENTIAL AND O 
WITH SUCH EXPERIENCE SHOULD APPLY. 
erence given to those with oilfield | experience. 


Pref 
Contract provides for three years in Egypt 
with free second-class passage out and home on com- 





pletion of contract. Commencing salary up to £550 
per annum, acco’ ence, with free partly 
furnished q' outfit allowance provided. 
Candidates to be available for interview and medical 
examination we London.—. Ppt in writing, a 
~ oe ag of oe peed sp Ri 

and su uen ence, cu 

to pore, to = ; Sas, c/o Deacon 8 Ror prepa 





PETROLEUM COMPANY, 
in Roumania, has VACANCY 
for young British-born ENGINEER (B.8c.), 
preferably one with some experience in Erec- 
tion and Maintenance of Electrical Plant. 
£350/£A00 per annum, 
eee By o letter, 
giving full particulars, to B 0. 420, # 

resham House, London, E.C.2. 


MPORTANT 
operati 





GINEER WANTED, Preferably with Marine or 
Electric Power Station ex 


to 
Charge of Boilers, Pumps, &c., > Shef- 
field Steel Works. State experience, an d salary 


ipa. cages ig ie a ey eg for,Chemica! 
Engineering and By-product Plant Department. 
Must be experienced in Plant Design wr 
Preferably accusto! 


and co. Ltd., Thorneliffe Ironworks, nr. Sheftield 
8009 A 





IECHNICAL ASSISTANT for Calculation Work 
in connection with Design and Performance of 
Superchargers for Aero Sound technical 
training and previous pe i omc =. Centrifuge 
he ign though not necessarily 
m with Aero finsines : also should be 

able to Pre i 


pare es. 

Reply fully. ¢ Me rience and 

salary required. GHTSMAN, 

wa japier an Son, Ltd., | 211, Acton Vale, Acton, 
we ye Applications ‘‘ 8.’ 8029a A 


ign 
4 gualiiations e 





TENTILATING ENGINEER for North-West Lanca- 
shire; must be experienced in all {pe of 
Installations, able to carry out Surveys, Prepare 
Schemes, and Dra’ , and Supervise Erection. 
State age, ualifications, experience, 
Address, 8037, Engineer Office. 8087 A 





fi Power Presses and Sheet Metal 
Working Machinery, Se REPRESENTA- 
TION Lancashire and Cheshire. Give fullest par- 
ticulars present activities. Applications only enter- 
tained from those with established clientele in this 
area and knowledge of this type of machinery. 
Address, P2115, The Engineer Oitiee. P2115 A 


W4nFe: a DRAUGHTSMAN with Experience 
of Gen 


Hydraulic Presses, Pumps, and 
Hydraulic e of up-to- 
date des 


ork. A thorough knowledg 
SUNIOR DRAUGHTS 
GINE: 


Waewws Established COMPANY, Manu- 
acturi 





is essential. Applications must state 
. Also ONE 
MAN.—' 
ERING COMPANY, Ltd., 





ANTED, COMPETENT DRAUGHTSMAN with 
extensive Chemical Works Experience, able to 
it, and Supervise the Erection of Plant, 
we ae ok wledge of Furnaces, Constructional 
ork in Wood, Brick, and Steel t useful. State full 
iculars, with age and remuneration.__Address, 
8, The Engineer Office. 8078 A 


ANTED, ENGINEER DE AUGEAS. Age 





























, with University Degree or its equiva- 
lent, for Chemical Plant Design. Aj its must 
have workshop and drawing-office Give full 

particulars, = strict confidence, as to ce, 
oe salary expected.—Address, 8079, neer 
Office. A 
velar REQUIRED (Seniors) for London 
ling Plants. oxPtate og yer periance, and. oe mee 
s salary 
required.—Address, 8077, 
omo77 A 
RAUGHTSMAN.—Important London Firm of 
Founders and Engineers REQUIRE _ the 
SERVICES of an experienced ee. 
Good prospects for suitable man. pplica- 


tions, stating age, 
8129, The Engineer 


UGHTSMAN, Mechanical-Electrical, with Ex- 
A Peg ot ee ee 
si » OX! ce, and salary required, 2, 
The Paglneee Oltice. 7952 A 


Peo, and salary sreguired, 













UGHTSMAN, SENIOR, with in 
Electric Conttol and Contactor 
Avgiintives. with full details of 


~ —, set, and salary expected. 
For continuation of Small Advertise- 


A 








required.—Address, 7970, ‘The Engineer One = 


ments see page 6. 








JunE 30, 1939 THE ENGINEER 


SOAG ‘RAPIDMILL’ HIGH POWER MILLERS 
(mas 
PLAIN, UNIVERSAL x VERTICAL 


Design guarantees perfect rigidity throughout. Hardened 
gears ; spline shafts; taper roller bearings. 



















































Reversible automatic table feeds and rapid power 
traverse in all directions. 


Built-in lubrication and cooling system. 


Easy and fool-proof control by a few centralised levers. 
Vee-belt motor drive—built in base. 


Adjustable box-shaped overarm on Plain and Universal 
types, ensuring maximum support and permanent align- 
ment of the cutter arbor in its bearings. Capacity, 
2ghin. x 11in. X 15fin. Table 53in. x 11$in. 


On Vertical type spindle head swivels 45° to either 


side; the main spindle is vertically adjustable in amply 
dimensioned sleeve. Capacity: 28jin. x i1in. x 15%in, 


IN STOCK 





MENTION LIST No. 1376. 




















Z "Phone: RELiance 3373 (4 lines). JUXON STREET (From 79, Lambeth Rd., turn into Sail St., then Ist left), LAMBETH *Grams: Sotoolsag, London. 
: iler Fire genset 
: t Um (WOLVERHAMPTON) LTD. 
¢ re seeing th e WOLVERHAMPTON 
ee Te 
EE CR aS 
: ational Physical Laboratory Repor 
on = “JOHN THOMPSON’? DISH-ENDED 
he LANCASHIRE BOILERS 
4 t 8 + & % r) a D Code Size Working ( 
Word No. Dia. Length Pressure Despatch 
; SOJOA 1 9 38 x 30'0° 200 lbs. Immediately 
x SOIBK 1 93” x 30’ 0” 180 Ibs. 4 
: STORK ie | rei ism 
ig SOIGP 1 8’ 6” x 30 0” 150 Ibs. “ 
§ SOJEP 1 8° 3” x 30’ 0” 200 Ibs. a 
Rk SOKPD 1 8’ 3° x 30’ 0” 140 lbs. a 
i SOKUH 1 7 6” x 3’ 0” 180 Ibs. pa 
I - SOJYJ 1 7’ 6” x 30’ 0” 160 lbs. Immediately 
4 SOKAN 2 6 6° x 24’ 0” 150 Ibs. ae 
4 teste 560 TIMES consecutively SOKES 2 6’ 6” x 24’ 0" 150 Ibs. ” 
4 on 24ft. positional suction lift “JOHN THOMPSON’? DISH-ENDED 
: WITHOUT VARIATION of times or ADJUSTMENT to CORNISH BOILERS 
the Beresford Patent Lightning engine EXHAUST vacuum PRIMER. SOEIS 2 6° 6° x 24’ 0° 4 Ibs. Immediately 
SOKGW 1 6’0”° x 20’ 0” 150 Ibs. a 


We know of NO OTHER trailer PUMP submitted to such a 
DRASTIC TEST SUPER ECONOMIC DRY-BACK BOILERS 
Patent No. 429383 
OVER 3,800 TRAILER PUMPS on order for H.M.O.W. and SOLVK 1 86" x 11’6" 160 lbs. 6 weeks 
HOME OFFICE for A.F.S. SEOST 1 5’9 x 90° 160 lbs. Immediately 
“JOHN THOMPSON’? ECONOMIC BOILERS 
SOLDT 1 9° 9% x.15’ Eng Cweks 
SOLEU 1 8 6° x 14’ 0° 160 Ibs. pe 


SOLKA 1 6” x 14’ 0” 120 Ibs. 
SOMEW 1 7 o x 12° 1” 120 Ibs. Immediately 


“JOHN THOMPSON” VERTICAL 
ECONOMIC BOILERS 

















SODON 1 7’ 0° x 14’ 0° 120 Ibs. 6 weeks 
OLRI 1 6’ 0% x 13’ 0” 120 Ibs. = 
: SOJNZ 1 5’0” x11’ 0” 100lbs. Immediately 
SODUT 2 4’ 6” x lu’ 0” 100 lbs. 6 weeks 
§ 


LOCOMOTIVE BOILERS 


SOMBT 1 14’0° x 4 11” 100 = as 
SOIRA 1 16°0°x 3’ 9” 150 











3ft. 9hin. 





WEIGHBRIDGES AND 
MASc. fe detaxiceteae 
New designs at competitiwe prices 


| rw ASHWORTH t= 


Crown Works, Staiaclif 
‘ 
























VISIT our STAND 145E at The ROYAL SHOW, WINDSOR, 
July 4th—8th, 1939. 

We are also showing the following : Re 

BERESFORD-STORK LIGHT trailer pump (120/205 g.p.m.) INJEC TORS of if 


BERESFORD-STORK SELF-PRIMING pumps priming on 
27-ft. suction lift in 8/12 seconds. 


Beresford-Garvens SUBMERSIBLE pumps for deepwells 
and boreholes, 


JAMES BERESFORD & SON, LTD.| BE 


Modern Pump Specialists, ACCURATE 


CATO STREET WORKS, BIRMINGHAM, 7. GRINDING 
Telephones : ASTON CROSS 3256 (5 lines). Telegrams: BERESFORD, BIRMINGHAM. 
LONDON OFFICE : 53, Great Marlborough St., Regent St.,W.1 Phone : Gerrard 4223/4 











Above illustration shows the Beres- 
ford-Stork LARGE Trailer Pump 
(350/500 g.p.m.) which embodies the 
following OUTSTANDING features : 


EIGHT CYLINDER engine for 
SMOOTH RUNNING 
EXHAUST PRIMING 


“ARMOUR-CHROME ” wear and 
corrosion-resisting SHAFT 


LOW overall HEIGHT 
ENCLOSURE of engine and 
pump 


classes 


ROMILEY nr. MANCHESTER 
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SITUATIONS OPEN. 


SITUATIONS WANTED. - 


PARTNERSHIPS. 


MACHINERY, &c., WANTED. 





RAUGHTSMEN, SENIOR and JUNIOR, with 
Mechanical and Electrical Men 
having Industrial Motor or Control r Designing 
—— preferred. wage = pple mage = 

ting age, experience, an required.— 
Address, 7953, The Engineer Office. 7953 a 





RAUGHTSMAN, Mechanical. 
Stockport district. 
experience, preferably also in 
good technical training. State ex 
and salary required.—Address, 


. The a 
Office. 8016 a 


RAUGHTSMEN REQUIRED, Preferabl 
experience in Structural or Steel Plate 
Apply. JOHN N WATER 

BOILERS, Ltd., Ettingshall, Wolverhampton. 








yes 


A 





[pp aaGNER DRAUGHTSMAN REQUIRED for 
Development Work on Accurate Optical and 
Scientific Instruments. State experience and salary 
required._—Address, 8112, The = a 

A 





RAUGHTSMAN (JUNIOR) REQUIRED, pving 
some experience in Mechanical Design an 


Small Mechanisms.—Apply, stating age, experience, 
technical education, and salary required, to the 
GENERAL ELECTRIC CO., Ltd., Switchgear 
Department, Witton, Birmingham, 6. 8089 a 





RAUGHTSMEN (MECHANICAL), Prefer- 
ably with Rolling Mill Experience. Age 
not less than 25. 

Write, stating age, experience and salary 
required to STAFF OFF ‘I. Metals, 
Ltd., Kynoch Works, Witton, Birmingham, 6. 

8093 A 





RAUGHTSMAN (21-25) REQUIRED by Mecha- 
nical Engineers in Manchester ; medium heavy 
work of varied character. Applicants please state 
age, technical training, practical experience, salary 
required, and when at liberty.—-Address, 8149, The 
Engineer Office. 8149 a 





RAUGHTSMEN REQUIRED with General Engi- 

neering experiencea—Apply, JOHN THOMP- 

SON WATER TUBE BOILERS, Ltd., Ettingshall, 
Wolverhampton. 8151 A 





RAUGHTSMAN REQUIRED, with Knowledge 
of Ore-mining and Concentration Plant and 
Heavy Engineering. -— Apply, giv — full particulars 
of experience, age and sa wired, to s 
and CHALMERS ENGINEERING WORKS, — 
Kent. 8092 





RAUGHTSMAN, with Sound Knowledge and 
practical experience of Underfeed Type Mecha- 
nical Stokers, for works in Luton, Details 
experience and salary required. —-Address, 8117, The 
Engineer Office. 8117 A 





NAPABLE DRAUGHTSMAN, Preferably with 


High-speed Oil Engine Experience. State age, 
experience, and salary required.—Address, 8086, 
The Engineer Office. 8086 A 





YOOD DRAU aan WANTED, Preferably 
experienced in igh-speed Diesel Engines.— 
Apply by letter, 2. experience and salary 
required, to J. and H. McLAREN, Ltd., Midland 
Engineering Works, Leeds, 10. 097 A 





NV ECHANICAL DRAUGHTSMEN (Adult Male) 

REQUIRED by the War Department at 
Porton, near Salisbury, Wilts. 

Candidates should preferably t be under 45 years of 
age and have had at least 3 y * practical workshop 
experience and 2 years’ Pra tem om experience. 

Salary £220 by £10 annually to £260 and thence by 
£12 annually to £330 a year (efficiency bar at £260). 

Probable duration of appointment at least 12 
months. 

Ex-Service candidates given 
things being equal. 

Apply by letter te the COMMANDANT, Chemical 
Defence Experimental Station, Porton, near Salis- 
bury, Wilts, as soon as possible, giving full 
particulars of age, quntiientenr and experience. 

39 A 


‘ENIOR DESIGNER DRAUGHTSMAN  RE- 
N QUIRED by Mechanical Engineers in Man- 
chester ; medium heavy work of varied character. 
Applicants please state age, technical training, prac- 


preference, other 








tical experience, salary required, and when at 
liberty.—Address, 8150, Thee Engineer —_— 
8150 a 
4TRUCTURAL DRAUGHTSMAN WANTED, 


b Wembley. Age, experience, and salary gga 
Address, 8118, The Engineer Office. 8118 





TRUCTURAL DRAUGHTSMAN REQUIRED. 
S State age, experience, and salary.—BRAITH- 
and CO., ENGINEERS, Ltd., = 





NOREMAN REQUIRED for Metanioel Shop for 
Production of Accurate Optical and Scientific 
Instruments. Knowledge of Modern Gauging and 
Mass Production Methods an advantage. § 
experience and salary required..-Address, 8111, The 
Fingineer Office. 8lll Aa 





SUCCESSFUL WORKS MANAGER (Foundry), 

41, A.M.LP.E., wide experience of 

mechanised and floor production on grey iron and 

malleable, and high-duty alloy castings, accustomed 

—. mene methods and control of labour, capable 
well connected, SEEKS FURT 

ADVANGE MENT ; Representation considered. Solid 


proposition essential. Preference South or West. 
Own car.—Address, P2125, The Engineer oS... 
B 





ery (36), Consirectsouel and Mechanical, 
SEEKS POST of EXECUTIVE or MAIN 
ANCE ENGINEER. Workshop and D.O. training. 
Wide experience with milling plants home and 
abroad. Splendid references.._Address, P2126, The 
Engineer Office. P2126 B 





MPsincar and paaac ENGINEER 

A.M.I. Mech. E., Col Graduate, six 

years | — and D.O., ae uachinery, eight 

= experiment, Investigation, design, all 

ds hydraulic work, REQU IRES ‘POSITION with 
some future.- — Address, P2123, The a on 
B 


ECHANICAL and WATERWORKS ENGINEER, 

ten- -year English experience, shop and design, 

six years’ Indian, including sales. Contract termi- 

— repared to accept further period abroad.— 
Address 108, The Engineer Office. P2108 B 








Some Experi- 


Mpaanica ENGINEER (31), 
Diesel 


ence machine a — batteries, 

——e manufac yea railway experience 

abroad, REQU TIRES POSITION. Britain, Dominions, 
or Coltaie ~Address, P2116, The —— — 
2116 B 





OVERSEAS — ENGINEER 
39 years, British, previous branch manager 
ic Manufact 


big German Electric 
consulting engineer of b 





Austrian and Czecho-Slovakian market, 
WANTS 
RESPONSIBLE MANAGER or SALES 
ENGINEER POSITION. 
OFFERS 
Sound knowledge and excellent experience 
(selling, testing, estimating, erecting) about 


(A) Turbine and Boiler Plants, ineluding 
Switchgears ; 
(8) Electric Drives (Textile, Paper, Machine 
Tools, &e.) ; 
(c) Furnaces, Hardening, and Welding 
Plants. 
Address, P2120, The Engineer Office. 


P2120 B 





JATER SUPPLY ENGINEER, Awd 42, Czech 
Nat., WANTS EMPLOYMENT or PARTNER- 
SHIP in Great Britain or Empire. * Specialist in 
pipe-cleaning with own equipment, most advanced 
system; 8 years’ experience in surveying sanitary 
amelioration, drainage, irri _. water su) apply in 
British tory as assistant engineer ; Pera. 
experience as pipe-cleaning contractor in 
slovakia. Best references of Czech authorities, St State 
railways, industries. Write to PIPE CLEANING 
5450, Piras, Bredovska 1, Prague. 8106 B 





yo MAN, B.Sc. (Hons. Appl. Chem., Met. 
side), fluent German, French, Italian, pract. 
experience, EEKS ‘ABLE POSITION for 
Sept.-Oct.—Address, 8108, The Engineer 

B 





BS. et ge > eee. Mingg mJ Introduced 
tal Companies. 


, from 
tg we REQUIRES 
DIRECTORSHIPS for © TS i £2000 to 
£10,000 each. ee Box 191, Sells, Ltd., 14, 
Lancaster Place, W.C. 8120 co 














TFXHE NOTTINGHAM CITIZEN PRESS, Ltd., 
i Dragon Yard, tingham, established 1908, 
REQ £500 for Extensions. Offer 10 per cent 
Redeemable Debentures (multiples £25) charged on 
M. and P. (redeem £100 annually at £105). {|Non- 

active Directorship available. Fees £60 p.a 

P2114 c_ Cc 
PATENTS. 

yINGS RATEnT AGENCY, Ltd. (B. T. KING, 
ALI. E.), Patent Agent. Advice, Hand- 


book and Corannienions free.— Queen Victoria 
Street, London, EC4. *Phone, ote 6161. 5634 H 


PROPRIETOR of BRITISH PATENT No. 
312,571, dated November 1, 1928, relating to 
“Method of Making Forgings,"’ DESIRES to 
ARRANGE by LICENCE or otherwise on reasonable 
terms to EXPLOIT the above patent and ensure its 
penton working in Great Britain.—Inquiries to 
GER, Steger Building, Chicago, [ tg 





H 


PATENTS.—‘‘ IMPROVEMENTS IN BEARING 
SURFACES OF MOVING MACHINE PARTS.”’ 
HE Ag grap of Braunschweiger Hutten- 
werk Ges Mit Besehrankter Haftung, BRITISH 
PATENT No. 48, 533, are DESIROUS of LICENSING 
it to British Manufacturers on reasonable terms to 
ensure its MANUFACTURE and DEVELOPMENT 
in Great Britain, or of SELLING the PATENT 
OUTRIGHT. 
For full information address inquiries to W. P. 
THOMPSON and CO., rtered Patent and Trade 
Mark Agents, 12, Church Street, Liverpool. P2127 


{ PROPRIETORS of LETTERS PATENT No, 
505, entitled ‘* Adjustable Secrew-tap and 
Reamer,” DESIRE to G LICENCES _ to 
interested parties on reasonable terms or oe gad 
into other ARRANGEMENTS for the purpose 
EXPLOITING the Patented Invention and Soasing 
a 











porting, 2 in this country. 
to CRUIKSHANK and FA 
Chancery Lane, London, W.C.2. 


HE, OWNERS of BRITISH PATENTS No. 
423,784, entitled ‘‘ Improvements in and relating 
to the Man ufacture of Pipes and the like’’; )} - 
428,354, entitled ‘ ~ Improvements in or relating to 
the Rolling of Tubes’ No. 432,703, —_— 
** Improvements in the Manufacture of Metal Tu 


WEATHER, 65-66, 
8085 # 





WA HAND - opnes> 
HYDRAULIC PUMP, Two Rams, One 
and One Low Pressure. Suitable for One 
Pressure.—Address, 7854, The Engin r Oe 
F 





Westar to PURCHASE | for En TWO 


SEAN DIESEL 
Generators ; 


irs * 
ph tle S00 and " 
equipment offered and price asked 
ngineer Office. 
Cash, COAL 


i 
W BRIQUE' ETTING PLANT. PLANT of ‘the roller type for 
making small ovoids. Give full ion of plant 
and price asked.—Address, 7996, 








AVaEe HERBERT, , Coventry, PAY BESTT 
PRICES for SECOND HAND MAI 


{ TOOLS 
in good condition by first-class makers. 
ite, wire, or ’phone, and our representative will 


call. 
"Phone: 8781 Coventry; Telegrams: ‘‘ Lathe, 
Coventry.”” 1002 F 


Rc. Direct one 3§-kW Diesel-driven 
LIGHTING SET, 0 volts, fully automatic 
preferred, com ite with battery. — Adcregs, 38, 
The Engineer 8138 F 








Bears 4 REQUIRED, No. 4 *‘ Herbert * 
N LATHES, cone driven, any 


Send full iculars to BYFORDS, Ltd., 
Grice Street Works, West Bromwich. ‘Phone : 
West Bromwich 1127 8107 F 


condition. 





EDUCATIONAL 





TUITION COURSES 


r ALL the Examinations of the 
INST. crviL ENGINEERS, INST. T MECH. 
&ec., are personally conducted by 


TREVOR W. Pons, 
B.Se. (Hons.), Assoc.M.Inst.C.E., A.M.LStruct.E., &c. 


Prospectus and full particulars on application to 


ENGRS., 


are pre to make ARRANGEMENTS aoe 

the same may be adequately WORKED in Great | 65, CHANCERY LONDON, W.C. 2. 
Britain under LICENCE.-—Address, 8087, The Telephone : HOLBORN $395. 

Engineer Office. 8087 H 





A aay aN wy of BRITISH PATENT No. 
. for A Folding Tripod for = in 
Connection with Firearms,”’ are DESIROU! - 
RING into NEGOTIATIONS with firms 
he aan for the purpose of EXPLOITING the 
above invention either by the SALE of the PATENT 
R or by the GRANT of a LICENCE or 
LICENCES to manufacture on royalty.—Enquiries 
should be addressed to ABEL and IMRAY, 30, 
Southampton Buildings, London, W.C.2. 8137 # 


gape WNERS of BRITISH PATENTS Nos. 
418772, for ‘* Corrosion- ero and Mecha- 
nically Workable Alloys. ” and 


64678, for ** Im- 
rovements in or 





relating to  .. Zine’ Alioys,’” is 
ESIROUS of ENTERING into NEGOTIATIONS 
with one or more firms in Great Britain for - 
PURPOSE of EXPLOITING the INVENTION 
either by SALE of the PATENT RIGHTS or by the 
GRANT of LICENCES on reasonable terms.— 
Interested parties who desire further particulars 
should apply to W. H. A. THIEMANN, of 55 and 
56, Chancery Lane, London, W.C.2. 8152 # 


> 








GREENWICH, 





A. R. P. 


(AIR RAID PRECAUTIONS) 


FIRE PROTECTION 
FACTORIES, WORKS, Etc. 


CONSULT 


MERRYWEATHERS 


LONDON, S.E. 10 
Write for new Booklet 703Q, post free on request. 











T.L.G.B. TRAINING FOR 
RESULTS 


In recent examinations for A.M. Inst. C.B., A.M.i. 

Mech. E., Grad. 1.€.E., A.M.1. Chem. E., A.M.1. Gas E., 

A.F.R. Ae.S., B.Sc. (Eng.), C. & G., etc., students of 

The T.1.G.B. obtained— 

@ 21 FIRST PLACES. 

@ 422 PASSES OUT OF 436. 

@ 97% PASSES. 

Write TO-DAY for“ Lag oie Te tog - 
wie 20-2 OR lor Paainon’s uccess 


the 
world—over 20 — ough all ieeachee — Civil, 
Mechanical, Electrical, Bull on gy a= 
mobile. Telecommunication, C — *, Marine, etc 
The T.1.G.B. Guarantees 
THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 
76, TEMPLE BAR HOUSE, one £.C. 4, 
(Pounded 1917.) 000 Successes 





UBLIC SCHOOL BOY (17), Leaving Shortly, 
DESIRES PUPIL ‘APPRENTICESHIP with 
Mechanical Engineering (o., London area prefer 
State terms.- Address, P2121, The i oo 
21 5 





For continuation of Small Advertise- 
ments see page 62. 





PRECISION MACHINERY 
fer any purpose designed and built in eur 
own g Oy Please send enquiries to 
HENRY MILNES LIMITED., Machine Teo! Works 
Ingleby Street, BRADFORD, Yorks. 





ALL TYPES OF LOCOMOTIVE AND MOBILE 


CRANES 
HENRY J. COLES LIMITED 


DERBY, ENGLAND 
Phone: Derby 45436/7. Grams: “ Coles, Derby.’ 
BUSH HOUSE, LONDON, W.C.2 
Phone: Temple Bar 3671-2 





4 





PUMPS 


Tetephone No. 2358 





DRUM 


DRUM 


LONDON OFFICE :--38, VICTORIA STREET. 





R.O.B." PATTERN “DRUM” PUMP ARRANGED FOR MOTOR DRIVE. 


ENGINEERING CO.,, 


BRADFORD. 


Telephone No. ABBEY 396/. 


LIMITED 


T hic Address : 
“DRUMPHONE-BRADFORD.” 











Dest aoa 


Ee 


os 


\oitiaats 









_ JuNE 30, 1939 THE ENGINEER 7 


DREDGING PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, 
BUCKET DREDGERS, GOLD AND TIN RECOVERY DREDGERS, FLOATING CRANES. 

























Hopper Barges, Screw 
Steamers, Side & Stern 
Paddle Wheel Steamers, 


Tugs, Ete. 













New Buckets, Links, Pins, 


6-yard oil-fired steam Dipper Dredge built for the Greek Government. Output 255 Gearing, &c., supplied for 
cubic yards of cobbles and boulders per hour dumped to a radius of 90 feet, and a existing Dredgers. 
, clear height of 30 feet. 


FLEMING & FERGUSON L 


Phone : Paisley 2648, SHIPBUILDERS & ENGINEERS. PAISLEY, SCOTLAND. Tei. Aaa. : “ Phoenix, Paisley.” - salle Ae 
London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad St., E.C.2. ‘phone: London Wall 4846- Floating Cranes “ Hikitia” and “Rapaki,” built for Wellington 
and Lyttelton Harbour Boards, N.Z., respectively. Load 80 tons at 


a 2 voyage to New Zealand. 





























































STEEL FORGINGS 


In Carbon Steel, Nickel, Chrome, Molybdenum, and 
other Alloy Steels for Marine Engines, Electrical 
Generating Plants, and General Engineering 
Purposes. 


STEEL CASTINGS 
Up to the heaviest classes for all purposes including 
Shipbuilding, Marine, Electrical and General Engi- 
neering. 

RAILWAY MATERIAL 


Crank and Straight Axles for Locomotives. Axles 
for Railway Carriages, Wagons and Tramcars. 
Locomotive Forgings. 


ARMOUR & BULLET PROOF PLATES 
ORDNANCE 











- ae i 2 
Steel casting of Gear Wheel Rim. 
Many of this type are manufactured 
" ind i Te hl 


































et one 


WILLIAM BEARDMORE & CO. LIMITED PARKHEAD, GLASGOW 
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WHAT HO! 


“The flowers that bloom in the spring, 
ee I think another sausage is 
indicated, Blissett.” 


“* Another sausage, sir?” 


“ Absolutely, Blissett. Do I detect a faint 
note of surprise in the air?” 


“T beg your pardon, sir, but this is so sudden. 
Of late I had begun to think that the iron had 
entered deep into your soul, sir.” 


“Not into my soul, Blissett. Rather into 
the Works — Scrap Iron in fact. A rapid 
rise was noted in overheads and the 
Works Manager’s blood pressure.” 


“I trust everything is now satisfactory, sir.” 








BLISSETT 


“Infinitely, Blissett, thanks to George 


, 


Cohen’s.’ 
“ George Cohen's, sir?” 


“ But definitely, Blissett. Never mind if 
some heaven-sent organizer piles scrap iron 
up to the fifth story, stows it in the pattern 
shop, heaps it in the drawing office. Just 
add a dash of George Cohen’s Super- 
service and—Bingo! Works clear, head 
unbowed !” 


“ Remarkable, sir!” 


“Remarkable is the word, Blissett. A 
Scrap-Iron tonic, in fact.” 


Advertisement of GEORGE COHEN, SONS & CO., LTD. (Established 1834) 
Scrap Iron and Metal Merchants, of 600, Commercial Road, London, E.14, 
and Birmingham, Manchester, Sheffield, Newcastle, Belfast, etc. 


With apologies to Mr. Rose’s admirable Lime Juice, and 


> 


rebutting the suggestion that “‘ by any other name”... .. etc. 
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A 
COMPLETE 
ANTI -CORROSIVE 


TREATMENT 
FOR 




































































































































































































STEEL 
STRUCTURES 
me 
ff | : il » 
FERRODOR 
METAL 
PROTECTION 
C Wa 
MINIMISES 
MAINTENANCE 













































































































































































North Bank Thames Crossing Tower—Central Electricity Board 
Protected with ‘ Ferrodor "’ 


GRIFFITHS BROS. & CO. LONDON LTD. 


Paint, Enamel and Insulating Varnish Specialists 


Macks Road, Bermondsey, London, S.E. 16 ben. 115 





‘ARMOUR’ CAMOUFLAGE PAINTS 
A-ReP- ‘ARMOURGLO’ LUMINOUS PAINT Write for 
‘SHAYDOLITE’ BLUE LAMP LACQUER further 





ad AINTS ‘ARMOUR’ BLACK-OUT PAINT ae 
‘ARMOUR’ WHITE KERB PAINT particulars 
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FOR MARINE REFRIGERATION 

















A complete range of Frigidaire automatic 
refrigeration equipment, from 1/5 H.P. to 
30 H.P. is available to the Marine Engineer. 
All these models use Freon-12, the 
Frigidaire refrigerant which is non-toxic, 
non- inflammable, non-explosive, and 
practically odourless. 


MARRINER & CO. LTD. 


Representatives in Great Britain for 
Frigidaire Marine Refrigeration equipment 
are the well-known firm of Messrs. Marriner 
& (Co., Ltd., 46, Southampton Kow, 
London, W.C. 1 (Telephone Holborn 9200), 
who are closely associated with so many 
aspects of shipbuilding and ship owning. 


FRIGIDAIRE LTD. 
Edgware Road, The Hyde, London, N.W.9 


Over 200 Frigidaire service and spare parts 
depots are maintained in coastal and seaport 


FRIGIDAIRE 50 H.P. COM PRESSOR towns in 52 countries all over the world. 











NORTH BRITISH LOGOMOTIVE Co, Lrv, Gtascow. 


BUILDERS OF ALL TYPES OF 














yi ae 
ee ae ee 
* gy. ‘ 





LOCOMOTIVE 





4-6-4 TYPE PASSENGER TANK LOCOMOTIVE. 
FOR THE SAN PAULO (BRAZILIAN) RAILWAY CO. LTD. 


Cylinders (2) 213” dia. x 26” stroke. Heating Surfaces 1600 sq. ft. Tank Capacity 2200 gallons. 
Superheater ,, 430 ,, 

Coupled Wheels 5’ 6” dia. Grate Area 28-5, Coal ow 3 tons. 

Total Weight in Working Order 106-45 tons. Weight per Coupled Axle 20 tons. 


Tractive Force 85% B.P. = 30,950 Ibs. 











CSS ERS REE IE ILO RR 




















ii tg 


BEE 
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ATER HEATER 
pose bon. 





Type TQ 













Stem | Total | Total 
Length | Pee se:4 Range Differential 


12in. | 20—200°F.| 180°F. 10°F. 
18in. | 80—200°F.  120°F. 10°F. 
24in. '100—200°F. 100°F. 10°F. 











15 amps. at voltages up to 250 A.C. 
Write for leaflet TQ 152/2 


SUNVIC CONTROLS LTD 


1, KINGSWAY, LONDON, W.C.2 TEMple Bar 8202 

















ase is Geri. 


























SHAFTING 
COUPLINGS sit The range of Plummer Blocks 
OS iypleal of our facilities for 
PULLERS. <4 meeting the requirements of 
V ROPE Power and Machinery Users 
DRIVES inall industries. Alltypes and 
e sizes are listed in our Cata- 
CLUTCHES logue S. 137—Guaranteed 
Stocks are maintained for 
GEARING sizes rising by }” from 14” 

ETC up to 6” bore. 






For full particulars ask for 
Catalogue S. 137. 


Yolacs 
(ENGINEERS) Ss 


BRADFORD 


Largest Sole Makers of Power’ Transmitting 
Machinery, Belt, Rope, Chain and Gear Drives, 
under the British Flag. 








RR a 2 Ci ae uk de a am mS 


One of two 
100-Ton Jessop Cranes supplied to the 
Calcutta Electric Supply Corporation, Ltd., for 


their new Super Power House at Mulajore. li 
j xt 


“ JESSORCke =: 


Calcutta London, E.C. 2 



























ES. THE VERY BEST: dotrieeiotiOns 
THAT i BE. SELECTED. LHe LONG 


Telephone 
ERDINGTON 


BALBEARING 
ad 


eC J 


BEARINGS LTD 


BEARING WORKS -: TYBURN ROAD - ERDINGTON 
BIRMINGHAM - ENGLAND 
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THE HERBERT PATENT PREOPTIVE HEADSTOCK ELIMINATES 
IDLE TIME DUE TO SPEED CHANGING. 





here 
cut Costs 


It is nearly half-a-century since the first 
HERBERT CAPSTAN and TURRET LATHES 
were made and ever since a steady process 
of improvement has been going on, guided 
by constantly accumulating experience. 

This applies not only to the machines them- 
selves but to the equipment, both standard 
and special, which is made for them. 
Suggestions and criticisms received from 
users have been invaluable and are gratefully 
acknowledged. 

During this long period HERBERT CAPSTAN 
and TURRET LATHES have found their way 
into every corner of the world and are un- 
excelled either for mass production or for 
dealing with comparatively small batches. 


GUARANTEES OF PRODUCTION ' 
ARE GIVEN. 








Plate Bending Rolls. 
Plate Straightening Rolls. 
Plate Edge Planing Machines. 


Guillotine Plate Shearing 
Machines. 


Rotary Plate Shearing Machines. 
Flanging and Bending Presses. 
Beam Bending Machines. 
Angle Ring Bending Machines. 
Punching & Shearing Machines. 








High Production Plate Bending Rolls. 


JAMES BENNIE & SONS, LTD. 


(Scottish Machine Tool Corporation Ltd.) 


CLYDE ENGINE WORKS, 
GLASGOW. 


GOVAN, 
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OGRESS 


Norton Grinders are unexcelled in 
rigidity, power, ease of operation, 
accuracy and output. The range com- 
prises cylindrical, camshaft, crankpin, 
surface, and tool and cutter grinders; each 
machine incorporates the most modern 














MACHINES IN STOCK. 











"x 30” and 10” x 18” Plain Cylindrical, with developments in grinding machine 
gf al table traverse and motor drive. design. 

6” x 18” and 10” x 18” Semi-Automatic. Motor 
drive. 


6” x 18" Hydraulic Surface. 





SOLE AGENTS: 


COVENTRY 








A 


Bo 

















thoroughly pr 





eee 


“LONDON: 34 NORFOLK STREET STRAND w.C.2. 
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METAL-ENCLOSED 


SWITCHGEAR 


AIR-BREAK 







CLASS AJ. 


Air Circuit- 
breaker Units 
400-3000 amp. 
35 MVA. 





k AS Ss Composite switchboards can be built up 
ms are oven tor all classes of medium voltage service. 
30.400 pov MVA. Fully tested for short-circuit, life, and 


motor-starting duty. 





ae 8 ee eS) DB) Dr 
THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, WILLESDEN, ENGLAND. 
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Here 


is 
Reliability 
THE 
GLENBOIG 
RANGE 





GLENBOIG 










E EDesigned to withstand severe conditions of 
modern practices. Unequalled for general! 
combustion chamber construction, boiler 
linings, baffles, ports, flues, doors, 
regenerators, etc. 36/37% Aiumina. 


M. & C. SECTIONAL BELT 
CONVEYORS bring from the 
clay-pit a steady stream of clay, 
which flows directly to the brick- 












2. GLENBOIG CROWN 


works mixer or drier, without even 
an attendant, and this flow can be 
relied upon to continue all day 





Similar to “Glenboig” but of more 
elastic texture and higher grog content. 
For suspended arch blocks, throat bricks 
and all positions where freedom from 
spalling is specially important. 


long. The brick-making machinery 
can therefore be kept working at 
: full capacity, the running is sim- 
; plified, and costs are reduced. 
Write-to M. &C. for booklet 1.52 
MAVOR & COULSON LTD., 
Bridgeton, Glasgow, S.E. Alsc 


London, Sheffield and Cardiff. MAVOR & COULSON LTD 


3. GLENBOIG SPECIAL 



















The higher alumina content of this brand 
makes it more suitable than “ Glenboig 

to withstand exceptionally severe condi- 
tions. For use in all combustion chambers. 
Exceptionally resistant to slag attack and 


: peratures. 42% Alumina. 


4. GLENBOIG SPECIAL CROWN 














: ; A grade recommended for suspended 
E blocks operating under severe con- 
B ditions and for blocks of any type subject 

5 to thermal shock. Analysis similar to 
“ Glenboig Special,” but with more 
elastic texture and higher grog content. 


McLAREN DIESEL CABLE TACKLES AE Se 











for PLOUGHING, CULTIVATING, DRAINING, LAND RECLAMATION Sepeset, er eaeiee <0, ony problem which 
The self-contained sets give — 
INCREASED YIELD = MORE FOOD SPECIFY 
AT FOR 
LOWER COSTS = LESS MONEY GLENBOIG 
AND BE SAFE 














THE SETS 
WHICH WORK 
ALL THE YEAR 


PIV WW” 


The name ‘‘ Glenboig” is synonymous with 

reliability in Firebricks. The standard of 

quality set a century ago has been maintained 

throughout all these years. There is safety in 

selecting Glenboig — the Firebricks with the 

unrivalled jon. There is a Glenboig 
brand to meet every requirement. 
































BRITISH BUILT 


Please write for full information and Booklet to: 


THE GLENBOIG UNION FIRE 
CLAY CO. LTD. 


48, WEST REGENT ST., GLASGOW. 










ROYAL SHOW 
Stand No. 155 
Avenue E 





































We can convert any make of Steam One of the 100 sets OR TO 
Cable Ploughing Engine to Diesel Drive as supplied to one customer GENERAL REFRACTORIES 
& H. McLAREN, LTD rie: 
J. & ¢C % : ® GENEFAX HOUSE, SHEFFIELD, 10. 
Telephone : j Telegrams : = 
Telegrams ‘McLAREN LEEDS’ LEEDS, 10 Telephone LEEDS 29091 GR DE PEO apie aes 
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STEELWORKS| 
EQUIPMENT 


Illustrating a 1000-ton Hot Metal Mixer for 
Messrs. Stewarts and Lloyds, Corby Steelworks 














Head, Wrightson equipment is employed by all the leading 
steelworks in this country. Backed by our American and 
Continental connections our service is “ second to none ” 


HEAD, WRIGHTSON: CL” 


THORNABY-ON-TEES, STOCKTON-ON-TEES. LONDON AND JOHANNESBURG 
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Efficient 


‘Niagara ’’ Screening 





will give you up to four 
different gradings in one’ 
operation. ‘‘Niagara’’ 
Screens are made with 
two, three and four 
decks, each of which 
yields a very uniformly 
graded product. 


oD eee 


Telephone : Enfield 3888 


Telegrams : ** Niagara, Enfield.” 


sine aoa seg 7 sn 










creening 


*‘Niagara’’ Screens can be totally 
enclosed for the handling of dusty 
materials, and may be provided with 
flexible connections to inlets, outlets and 
chutes. They can be adapted to what- 
ever form of screening you want, hand- 
ling it in the best and cheapest way. 


Made in our Works 
| “by British It will be worth your while to consult 
bour. 


with us before you decide upon any 
question of screening. 


Niagara Screens «2» Ltd. 
Straysfield Road, Clay Hill, Enfield, Middlesex 











: years, also in connection with the 
DEMAG Loading Bridges. Up tothe 
present thousands of DEMAG Har- 
bour Cranes and many hundreds of 
DEMAG Loading Bridges have been 

supplied to nearly all the river | 
and sea-port Authorities in 
the world. 






















Mills, Cranes, Brid; saoes, Cranes: 
Excavators & Surface Mini ing Equi 














Street, Lo : 
ViCtoria 2612/3. Telephone: 4747 






ment: P,. HEUSER, 119, Victo: AABACAS ENGINEERING CO., 
Ww. t. Veleghuns: LTD., Grange Road, Birkenhead. 


| Harbour Cranes 


Loading bridges, Level luffing cranes 


For the rapid handling of mass products, such as coal, ore, potash, gravel and 
sand, the easily operated DEMAG Level Luffing Cranes have been used for 











For further information please apply to the following addresses : 
For Steelworks = Rolling For Pulley Blocks and Suspension 


For Compressors of all kinds and 
Pneumatic Tools: THE ROTARY 
AIR COMPRESSOR CO., LTD., 


119, Victoria Street, London, S.W.!. 
Telephone: ViCtoria 2612/3. 





For Underground Mining Equip- 
H. E. MASSMANN, 
ert Chambers, 7, Broadway, 


en telly CITY 4869 


GOVERNOR 


PICKERING TYPE, 
and with Smith's Patent 
Knock-off Gear. 
SIMPLE, EFFICIENT 
Jockey Pulley Abandoned 
Operates if Governor Stops 
from any cause. 








Bole Licensees and Makere 


POLLOCK, MACNAB 


Makers to War Office and Admiralty 


MORRIS 
sO) 18 


Herbert Morris Ltd Loughborough 


MECHANS LIMITED, 
Engineers & Contractors, 
SCOTSTOUN. IRONWORKS, GLASGOW 


. LONDON OFFICE: 

10, Princes Street, Westminster, S.W. 1. 

See Illustrated Advertisement appearing every 
fourth week. 




























_— ws 
== non oy ENGINES 
Wiustrated Advertisement last and next week. 
GLENIFFER ENGINES LIMITED, 
Anniesland, GLASGOW. 


BULLS METAL & MELLOID €0. LTD. 











be le Mar ndenser and Boiler 
Tubes, ys and Plates, Bars, Sheets, Valves, &c. 
BRONZE.—Cast, Rolled, Forged, to 


juirements. 
WHITE METALS.—Tempalto. Babbitt, Plastic, &c. 
LA M B E T a 8 
DRIVING 


UNEQUALLED FOR 
POWER TRANSMISSION. 





We are thankful to give technical service. 


THOMAS HART Ltd. 
THE ROPE DRIVING SPECIALISTS 
Lambeth Rope Works, 
BLACKBURN. 


Cc 





Senta #6. 4. Established 1789 
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| HORIZONTAL 
POWER - DRIVEN 


| AIRCOMPRESSOR 


Type T-B 


“yv» Belt Drive 


“V"" belt drive is available for all sizes of Type T 
Compressors. It permits of very short centres 
and is quiet, efficient and reliable. Overhead 


“V"’ belt drive is particularly desirable where 
the space available is limited. 














Type T Compressor with Overhead “V" Belt Drive. 


THE CONSOLIDATED PNEUMATIC TOOL COMPANY, LTD. 


232, DAWES ROAD, LONDON, S.W.6. 


Telegraphic Address: Caulking, Walgreen, London. 
FACTORIES at :—London, England. Fraserburgh, Scotland. 


Telephone: Fulham 7722. 


Melbourne, Australia. Montreal, Canada. Berlin, Germany. Detroit, Cleveland and Franklin, U.S.A. 








BRANCHES ALL OVER THE WORLD 











AR 





RANES MAD 
ert WITH EASE THE J! 
ON THE QUICK GEAR- 


ST., w.c2 
3-8, DUNCANNON fi 8654 


LO N po N Telephone TREET, S:! 


MACLELLAN § 


R' ’ 
scow — 
GLA Telephone 
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Mesh of D UST krausi 





Consult 1 DUSTRIAL FAN 


& HEATER CO., 


HEAD OFFICE & WORKS, 
ANNE ROAD, HANDSWORTH, BIRMINGHAM, 21 

















Write for : 

; Tachats 4 Telephone : Smethwick 1545-6 

: en : Telegrams: ‘‘ AIRFLO Birmingham” 

: cal Repre- 

: sentative LONDON OFFICE, 

S es call 96, BARN HILL ROAD, WEMBLEY PARK, MIDDLESEX 

- 7 Telephone : Arnold 5312 

Sr ee Telegrams : ‘‘AIRFLO, Phone, London” 
PRESSURE aaa SPRINGS ° SPRING 





BALANCES & WEIGHING AND TESTING MACHINES 











A reliable check on the accuracy of pressure gauges. 
The instrument illustrated will test ordinary gauges 
against a Test Gauge or it will test standard or Test 
Gauge against dead weight spindle. 


The whole apparatus is portable and weighs approximately 8OIbs. 





PARTIGULARS APPLY TO:- 


LTER 


‘LTD. (Dept. P.2) WEST BROMWICH, STAFFS. 


FOR FULL 





GEO. SALTER & C4. 





Gives steady, CONTINUOUS feeding 
in accordance with evaporation. 





The Robot Regulator controls 
the boiler feed smoothly ‘and 
automatically and gives imme- 
diate response to all changes of 
water level. Regulator valve is 
operated hydraulically by means 
of feed pumpdischarge pressure. 
Gives positive shut-off. Has 
no packed glands to impede 


freedom of movement. 





WATER ( 
CONNECTION 


No springs, thermostats or diaphragms. 
The “cutaway view shows the float gear (contained in a chest 
connected by steam and water pipes to the boiler drum), the 
needle valve and main check valve. The pilot needle valve, 
operated by the float gear, regulates the flow of pressure 
water from the feed pump discharge through the central 
passage of the main check valve to the control piston, in such 
a way that the main valve is constrained to follow the move- 
ment of the needle valve. When the water level in the boiler 
rises, the float rises and the needle valve falls. The main valve 
follows and closes the feed inlet. The feed is thus regulated 
continuously exactly in accordance with the steam demand. 


G.&J.WEIR L’? ctascow 















20 THE ENGINEER Junz 30, 1939 




















































































































The fact that in a 20,000-ton liner, ““Hiduminium” high-tensile 
aluminium alloys will save some 500 tons in the superstructure 
alone, gives a good indication of the advantages—in terms of 
increased passenger accommodation, cargo space, speed and fuel 
economy —that “‘Hiduminium” makes possible. 

“‘Hiduminium”’ is available as forgings, stampings, castings and 
sheet—and in any required scantlings. Certain of the alloys possess 
high resistance to sea water corrosion. All are unaffected by heat 





Because no metal that is 
lighter than “ Hiduminium” 


is as strong, and none that is and weather. 
stronger is as light, it is ideal Further details of ““Hiduminium”—together with the co-operation ; 
— of reseach laboratories that are world-famous and the resources of : 
AUXILIARY ENGINE & one of the best-equipped light alloy works in the country—are F 
MACHINERY CASINGS unreservedly at your disposal. 3 
DAVITS 
ENGINES 
FITTINGS 
FUNNELS 
FURNITURE 
MASTS : 
PORTHOLES 0, {y 
ETC., ETC. VY 





MiGH Dw) Y meets. LIM ee SLOUGH 


T.G.S. 
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RADICON Worm Reducers for Conveyor Drives 





A Radicon drive to conveyor of coal screening plant. 
Not only for conveyor drives, but for all duties involving continuous 
running—often under dusty conditions—Radicon Worm Reducers, with 
their positive oil circulation, efficient sealing devices and fan cooling, 
give long and reliable service without attention. 


DAVID BROWN & SONS“ LTD. 
HUDDERSFIELD Established 1860 



































‘CRAVEN 


SLot-HypROMIL 


I2in. X lin. X 3in. 


A hydraulically-operated Slot Milling Machine. 











CUTS KEYWAYS—COTTERWAYS—CUTTER COSTS 





@ NO BACKLASH Hydraulically-locked piston. 
@ ACCURATE TABLE TRAVERSE 


Infinitely variable | in. to 48 in. per min. 


@ NINE SPINDLE SPEEDS instantly available. 


Selected by one control. No change gears. 


@ CUTTER sinks to accurate depth feed exactly 


at end of traverse. 


CRAVEN BROTHERS (MANCHESTER) LTD, 


REDDISH—STOCKPORT. 
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Whatever the application, Oilite Bearings are easy 
to fit, and save oil and maintenance costs, since no 
lubricators, oil pipes or grooves are needed; wear 
on shafts and bearings is reduced, and above all, they 


give positive automatic lubrication. 


Every engineer should have a copy of our new illus- 


trated 32-page Oilite Book, P.1.—free on application to: 





i = oa - mii 
mie MANGANESE BRONZE & BRASS CO. LTD 


HANDFORD WORKS, IPSWICH. Telephone:-IPSWICH 2127 








THE @ METAL SAWING MACHINES 
THE FRONT CUTTING MACHINE CUTS wis hcacsshaaaed WAY FOR METAL SECTIONS -— i 


Bars, Ingots, Rails, | 
Joists, Channels, | 


[i 





CUTTING TIMES 
3in. dia. M.S. Bar... ... ..._—.... 30 Seconds 
bin. dia. MS. Bar .. .. ... ... 70 Seconds | 
54hy Mail. 4... Geitios see Ve beep oh Pinates 
x édeet.. i i Ai 
24 x 7} Joist se SR Se ... 24 Minutes 

OUR No. 2 MACHINE, 26in.—28in. DIA. SAW, UNDER USUAL WORKING CONDITIONS 


four Cutting Speeds, Gearbox or Oil Pressure Feed 


CLIFTON & BAIRD LTD. | | 


EMPRESS WORKS, Johnstone, SCOTLAND 
THE OLDEST AND ONLY FIRM SPECIALISING IN METAL SAWING MACHINES IN BRITAIN aitla 

































, 
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) LONDON OFFICE: 
= 21, TOTHILL STREET, © 
WESTMINSTER - S.W. I. 

‘PHONE: WHITEHALL 7127 


WORKS—GILDERSOME FOUNDRY, LEEDS—RALETRUX IRONWORKS, DURBAN—KIDDERPORE WORKS, CALCUTTA 








HEAD OFFICES: 
RALETRUX HOUSE, 


MEADOW LANE, LEEDS. 
TELEPHONE: 2.0.0.0.4 LEEDS 





BRANCH OFFICES AT — P.O. BOX 5744, JOHANNESBURG — P.O. BOX 1007, DURBAN — P.O. BOX 410, LUANDA — 
P.O. BOX 101, LOBITO — P.O. BOX 161, PORT LOUIS (MAURITIUS) — P.O. BOX 1446, CAIRO — P.O. BOX 23, CALCUTTA, 


CABLES: “RALETRUX” (ALL OFFICES) 











MINING 
TRUCKS ®- HUDSON se 


LEEDs. 


We manufacture countless thou- 

sands. Our new patterns 

(equipped with  self- greasing 

wheels running in ball and roller 

bearings) are the best money 
can buy. 
































TIPPING 
WAGONS 


We make all types from the 
small half-ton size up to the 
big 15-ton Wagons which auto- 
matically empty their load. We 
keep thousands in stock. 





























ESTATE 
CARS 


We build large quantities for 
Sugar and Sisal Estates; they 
are equipped with our Ball- 
Bearing Axleboxes and only need 
lubrication once per season. 
































MAKERS OF LIGHT RAILWAY EQUIPMENT OF EVERY DESCRIPTION 
SOLE SELLING AGENTS FOR — STEAM and DIESEL LOCOMOTIVES — of at sizes and Tress. 


BUILT BY THE HUNSLET ENGINE CO. LTD. 
(INCORPORATING KERR, STUART & CO. LTD. AND THE AVONSIDE ENGINE CO.) 
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HOLDEN & BROOKE 


centrifug 


PUMP: 


72 | 













HOLDEN ¢ BROOKE 


STEAM 
TRAP 


SIRIUS WORKS 
MANCHESTER 





db 











SPRINGS 


OF ALL TYPES 


WILLFORD &% CO, L™ 


PARK HOUSE WORKS, SHEFFIELD 
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Wm 


LTD. (LEEDS). 
ARMLEY, LEEDS. for 


BRICK FILE 
BRIQUETTE 
CRUSHING AND 
GRINDING eiant 

















STREAM & RIVER 
es 






site to bait ee to := / Miia 
THE LEA RECORDER Colrp. MANCHESTER: 











CABLEWAYS — 


AND CRANES 





JOHNSON & SONS, 







for 


STATIONARY 
TRACTION 
AND MARINE 


purposes 


The above illustrations show respectively the 


Trinity House vessel “‘ Patricia” 


Electric”’ 


‘ENGLISH ELECTRIC’ 


One of the 750 B.H.P. 375'R.P.M. 6-cylinder 
Diesel Engines at Pinewood Studios. 


and part of 
the engine room illustrating one of the two 
755 B.H.P. 375 R.P.M. 6-cylinder ‘‘ English 
Diesel Engine Generator Sets. 





DIESEL 
= ENGINES 


1A 





“he 


—— 










The two illustrations above show respectively 
a Diesel-electric locomotive, and part of the 
same locomotive with covers removed to 
show the 410 B.H.P. 680 R.P.M. ‘English 
Electric ’’ Diesel Engine. 





RANGE OF “ENGLISH ELECTRIC” 
DIESEL ENGINES 

H type—200 B.H.P. 1,500 R.P.M. 

K type—I65 to 440 B.H.P. 600 R.P.M. 

L type—500 to 1,000 B.H.P. 375 R.P.M. 

Fullagar 980 to 3,500 B.H.P. 300 R.P.M. 


Write for literature to :— 


WILLANS WORKS RUGBY 


THE ENGLISH ELECTRIC COMPANY LIMITED 


Registered Office : 
WORKS : STAFFORD 


QUEEN’S HOUSE, KINGSWAY, LONDON, 


W.C.2 


RUGBY PRESTON 





BRADFORD 
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STEEL FRAMED BUILDINGS 





ANON LUELLA 
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CATALOGUE 
EDITION A 
ON APPLICATION 











; LONDON : as 60, wat et ST.. Ec. ° 
=" a_- ; , 


BROWNLIE & MURRAY, L® 





POSSIL IRONWORKS, Telegrams 


POSSIL PARK, GLASGOW Tg 
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HENRY BERRY & C° L'™® LEEDS 


HYDRAULIC & GENERAL ENGINEERS. phone: 7541-2 Hunsiet. Grams: RIVETTER, LEEDS. 


improved Piant for BOILER WORKS, SHIPYARDS, STEELWORKS, 
RAILWAY CARRIAGE & WAGON WORKS, Etc. 
















ii) 
HH 






Enclosed type Horizontal Electrically Driven Three Throw Hydraulic Pressure Pump with 
forced lubrication and totally enclosed crankshaft, connecting rods, crossheads and gearing. 


SEND US YOUR ENQUIRIES 


LONDON OFFICE :—SHELL MEX HOUSE, VICTORIA EMBANKMENT, W.C. TEL: TEMPLE BAR 6826. GRAMS: BERRYCO, RAND, LONDON. 
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ELECTRICALLY WELDED 


CHEMICAL PLANT 
TANKS & VESSELS 


MATERIALS. 


















in STEEL, SPECIAL METALS OR ALLOY 





* How did you manage to get that old 
machinery away without removing part 
of the wall?” : 


Ask us about ‘“ SAMKA” Piping 
and Double Walls for the 
Chemical Industry. 











“Don’t ask me to explain how, but Cox 
& Danks managed it all right. And in 


%& May we solicit your enquiries and quote you. double quick time, too.” 


3 B i] f } | | 5 ; 
ESTABLISHED 26 YEARS 
LONDON. PARK ROYAL—Tel.: Willesden 5811 
HURLINGHAM—Tel.: Renown 4211 SHEFFIELD, 9. Tel.: Sheffield 41216 


MANCHESTER. Tel.: Pendleton 2481 BIRMINGHAM. Tel: 
LONDON OFFICE: ARTILLERY HOUSE, ARTILLERY ROW, S.W.!I. NEWCASTLE-ON.TYNE, Tel. Newcastle 20685 SWANSEA. Tel: San ae set 
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& 7) RODS ror BRONZEWELDING 


In conformity with our policy of 
leading the field in all Welding 
developments we announce that 
there are now available the follow- 
ing Rods for Bronzewelding :— 


BRAZOTECTIC (SILICON BRONZE) 
FOR COPPER AND BRASS 


BRAZOTECTIC (NICKEL BRONZE) 


FOR COPPER NICKEL ALLOYS (Up TO 10% 
NICKEL), STEEL, MALLEABLE IRON AND 
BUILDING UP BEARING SURFACES 


BRONZOTECTIC (MANGANESE BRONZE) 


FOR CAST AND MALLEABLE IRON REPAIRS 
AND BUILDING UP BRONZE WEARING 
SURFACES 















































+ 


Pes eae rg 
a eck ING EQUIPMENT 


CUTTING EQUIPMENT 











THE BRITISH OXYGEN CO, LTD 
Head Office THAMES HOUSE MILLBANK- LONDON - S-WI 








rs 1572/8G 
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STEAM TURBINES 


W.ELALLEN, SONS G Co, Lr. 





FOR INDUSTRIAL SERVICE 


The illustration shows a 2,000 kW. Allen two-cylinder tandem pass-out geared turbo-alternator 
recently installed with an Allen surface condenser in a Lancashire Paper Mill. The steam 
conditions are : 160 Ibs. per sq. in. gauge, 570°F. T.T., 28hins. Hg. vacuum, 25,000 Ibs. per hour 
of heating steam at 25 Ibs. per sq. in. gauge. 


The Allen TWO-CYLINDER steam turbine embodies special features of design giving AND 
MAINTAINING maximum thermo-dynamic efficiency, and where LARGE QUANTITIES of process 
steam are used, this type of unit provides the greatest possible output of “FREE POWER” from 


any given heating steam demand. 


We have installed TWO-CYLINDER'’pass-out turbines totalling over 40,000 horse-power which are 
operating successfully in Paper Mills, Textile Mills, Oil Refineries, Breweries and Linoleum Works, 
as well as over 25,000 horse-power of TWO-CYLINDER straight condensing turbines, and well over 
HALF-A-MILLION horse-power of single-cylinder geared turbines. 


Write for two-cylinder turbine publication, AP. 4004. 


BEDFORD, ENGLAND. 


LONDON OFFICE: 5 VICT a. STREET, WESTMINSTER, S.W.1. 
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PROTECTIO 


For starting, control- 
ling and protecting 
Electric Motors of all 
types, install robust 
mistake - proof 
“Metrovick” Control 
Units. 










Send your enquiries 


MESROPOLTAN 


abe! , Os © BE Fe & 5 


TRAFFORD PARK «=» MANCHESTER 17. 








Tarot 








PORTABLE AIR COMPRESSORS 


PETROL, PARAFFIN AND DIESEL TYPES 


30 to 300 cubic feet per minute 
Renowned for Quiet, Reliable and Economical Operation, 
with low maintenance costs 


THE DEPENDABLE PORTABLE COMPRESSED AIR PLANT 





CATALOGUE AND EXPERT ADVICE FREE 
DIESEL ENGINE TYPE THE HAMWORTHY ENG’G. CO., LTD. 
POOLE, DORSET 
and 76, VICTORIA STREET, LONDON, S.W.1 











THE MOTHERWELL i AND ENGIN etata es CO., LTD. 
oO HEAD OFFICE & WORKS be | 








oo LONDON ADDRESS: a a 
Oo 82, VICTORIA ST., S.W.1 O 
Tel. Address: “MOBRICOLIM” SOWEST LONDON 
Tel. No.: 4183 Victoria 


0 MOTHERWELL ‘o 


Tel. Address: “ BRIDGE” MOTHERWELL 
Tel. Numbers: 40, 41, 42 








BRITISH LICENSED MAKERS 
JOINTLY WITH THE WHESSOE 
FOUNDRY AND ENGINEERING 
CO., LTD., OF DARLINGTON, 
OF THE PATENT “WIGGINS” 
FLOATING DAY PONTOON & 
BREATHER ROOFS FOR OIL 


STORAGE TANKS. THESE 


BRIDGES. ROOFS. STEEL 
FRAME BUILDINGS. 

CRANE GIRDERS. CRANE 
GANTRIES. RIVETTED 

PIPES. KILNS AND TUBING. 
CHIMNEYS. TOWERS. 
PITHEAD FRAMES. PIERS. 
JETTIES. PONTOONS. 

DOCK GATES. CAISSONS. 
OIL STORAGE TANKS. 











WATER TANKS. TROUGHING. ome te ee ROOFS EFFECTIVELY STOP 

HYDRAULIC PRESSED WAGON NEAL ZEALAND SER SENTATIVES ASROAP eoxet EVAPORATION LOSSES AND 
1 NEILL, CROPPER & CO. SOUTH AFRICA THE TRACTOR CO. 

ENDS. SLEEPERS. GUTTERS. AUCKLAND DOWSON & DOBSON, LD. OF EeKIRO ELIMINATE FIRE HAZARD 
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ORKE 
Uhe 
STEEL 

MELTER 


(30 TON Etectnic FURNACE ) 





Beatie 


ENGLISH STEEL CORPORATION LTD 


STEEL MANUFACTURERS VICKERS WORKS SHEFFIELD 
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A 
PROFITS. 


eliminate WEAR, 
They are made 


to 28,000 Ibs. 


liquids and gases 






saving on 


Use Silentbloc Flexible Bearings for all Oscillatin 


They are proof against water, grit and dirt, 


Illustration shows two Clarmae Screens at the 
Corby Works of Messrs. Tarmac Ltd. The 
connecting rod and hangers are fitted with 
Silentbloc Bearings. These Screens are 
approximately 100-ft. long and deal with 
75 tons of material per hour. 











overheads and increased efficiency means GREATER 


Movements, they definitely 
NOISE, VIBRATION, LUBRICATION AND REPLACEMENTS. 


in a range of sizes suitable for Loads from 15 Ibs. 


provide an air-tight joint for 
and ensure complete electrical insulation. 


‘ SILENTBLOC FLEXIBLE COUPLINGS 


Rubber Cushioned Drive 


An_industrial all purpose coupling and universal joint. 


The Silentbloc coupling compensates for angular and 
parallel misalignment without loss of power. 


There is no movement of metal on metal or metal 
on rubber. 


This coupling absorbs a large amount of torsional 
vibration-shocks and uneven impulses. The Silentbloc 
Flexible Coupling needs no protection from atmospheric 
conditions, water, dirt or grit and 

NO LUBRICATION 
is required. 
NO NOISE—NO WEAR—NO ADJUSTMENT— 
Affords electrical insulation. 


Sizes from 2 in. to 12 in. diameter. 


Our technical experts are always ready to co-operate with 
you in solving your problems of vibration and noise. 


SILENTBLOC LTD. 




















CENTRE PLATE RIVETS 


FLOATING CENTRE. 
PLATE CARRYING 
RUBBER TRUNNION 


SPECIAL LIVE 


NON COLD-FLOW 
RUBBER TRUNNION 


REGISTER 
FOR BOSS 


ASSEMBLY BOLTS 


SHAFT BOSS 
WITH KEY WAY 


PRESSED STEEL 
SAFETY COVER 





Victoria Gardens, Ladbroke Road 
Notting Hill Gate, London, W.I! 


*Phone:} Park 9821 





T. B. ANDRE RUBBER CoO., LTD. 
Kingston By-Pass, SURBITON, Surrey) 


Technical 
Specialists] 
{ Mouldings, Seals, Joints, Gaskets, etc., in natural and synthetic rubber for] 


carrying loads, transmitting power, resisting oil and heat up to 180°C. 
Non-thermoplastic bonding of either natural: or synthetic rubber to metal. 








MISANI 
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The Ellison range of 
oil-break flameproof 
switchgear includes 
breakers for 40 amp 
and 100 amp Circuits 
and a star-delta starter 
for circuits of up to 


60 amps. 


This strongly made 
gear can be used in 
any industry where the 
atmosphere is liable to 
become charged with 
an explosive mixture 
of methane, petroleum 


or acetone vapours . 





Ellison Flameproof Switchgear has 
been awarded certificates by H.M. 
Mines Department Testing Station 


at Buxton. 
i os eee 
fen 
() 
Sa7@) RGE ELLISON - 


(MITE 


! 
5 MIN HAM 22 1AM:22 ES sLANI a 
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BOREHOLE and DEEP WELL PUMPS 


HIGH EFFICIENCY FOR ALL DUTIES 


For raising water from depths up to 500 feet below’ ground level 

















Capacities: from 20 gallons to 5000 gallons of water a minute 
Three standard types: WELL, MEDIBORE and PROPELLER. 


Motor, Steam or Engine driven: 900 to 1450 revs per minute 
Belt driven: 700 to [200 revs per minute. 


The typical example illustrated is our motor-driven 3/5 stage 12 inch Borehole Pump. Depth below 





ground SO feet. Duty, 167 gallons per minute against 140 feet head 





Write for 


“=*" ulsometer Engineering C2 1’! Reading 










































And for scale blame your feed water supply. Hard water alone forms 


scale. It is responsible for lining tubes and boilers with thick layers 
of heat-resisting deposit that cause appreciable heat losses and over- oe 

\ heating of the metal. In modern high pressure boilers even the thinnest 

y scale may cause more danger than heavy scale in the older types. 

yy The thermal conductivity of scale in B.T.U. per square foot of area, a 
GZ per foot thickness, per hour, per 1° F. temperature difference has 3 
Ss been measured as between 0.76 and 2.06 with a mean value of ie 
<<) approximately 1°5. ‘ The Conditioning of Boiler Feed Water”’ 


surveys the whole problem and shows conclusively why soft water is so 





necessary. For particulars write to the Permutit Co. Ltd. (inc. United 


Water Softeners Ltd.), Permutit House,Gunnersbury Ave., London, W.4 


ERMUTIT 


>). ar] SIMPLICITY 
Seer ere Meg STEAM TRAPS 


LONDON £EC.4. & MANCHESTER 


FOR YOUR REFERENCE FILES 


These Whitecross Rope Catalogues contain much informa- 
tion and tables of weights, breaking strains, etc., that 
render them indispensable to every Engineer interested in 
Steel Wire Ropes for the Engineering, Mining, Quarrying, 
Shipping, etc., Industries. 

Copies are available on request—why not write for YOURS ? 


THE WHITECROSS COMPANY LTD., WARRINGTON, ENG. 


Phone: Warrington 1509 (5 lines) Est. 1864 Grams: Whitecross, Warrington 




















“Staybrite’ 


IN EVERY FORM FOR 
EVERY INDUSTRY 





PRES cen, er eRe Re reste Fepee comer = . . 
ERM TORS Sie | So as MITEL i So Si ae a seems: 
BEEBE ED Si i ts UO 6 aii Ba ie So rla ee ps ane 
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] re teers Reveirs, Ltd. 


10- -avenue, B.C. 1, are 
w_RURMET REEICLES ai QBRMEPHIONS 
this establishment aince its commencement, 





PATENTS, DESIGNS AND TRADE MARES. 


Haris & Mills,Chartered Patent 
AGENTS, 34 and 35, High Holborn, London. 
Tel. Ad.: ‘* Privilege,”” London, Tel. No.: Chancery 7763 





CEORCE j 
maeece RUSSELL § C:.L.. 








THE GLASGOW ROLLING STOCK & PLANT WORKS 


HURST, NELSON & CO., LTD., 


BUILDERS OF'RAILWAY CARRIAGES, WAGONS 
LECTRIC CARS jon of 


MOTHERWELL. 

London Offices : 29, Great St. Hel Mishopesste, 12.0. 

don : 29, Grea 5 en's, » B.C, 
See illustrated Advertisement page 5 


R. Y. PICKERING % CO., LTD. 


(ESTB, 1864.) 
i 





MANUFACTURERS OF 
RAILWAY CARRIAGES, WAGONS, 
TANK WAGONS, TRAMCAR and 
*BUS BODIES, WHEELS and 
AXLES, FORGINGS, MOUNTINGS 
and CASTINGS. For Home, 
Colonial, and Foreign Railways. 


Ww iIsHA W—SsCOTLAND. 
LONDON OFFICE: 
10, Iddesleigh House, Caxton Street, S.W.1 


G. R. TURNER, LTD. 
Manufacturers of 

RAILWAY ROLLING STOCK & 

For — and Abroad. 

Railway Wagons of every description. Tipplers. 

Comer Screening Plants. ties & avencrs 

Steel Headgears and Kep Gears. Structural Stee!work. 

Remege Gears. and % 

Chief Works & Office: LANGLEY ar. 

London Office: 82, Victoria 8.W.1 


Iustrated Advert. in issue of June 23rd, page 6. 
FOUNDRY 


|GLOUCESTER founoay 


MALLEABLE IRON CASTINGS in Black-heart 
& White-heart, HIGH DUTY GREY IRON 
CASTINGS, WROUGHT IRON PULLEYS 
Phone Gloucester 3041. Grams Pulleys, Gloucester 
Address:- EMLYN WORKS - GLOUCESTER 














iLGHMANS 


PATENT 











M.F.M. FURNACES 


CAS, OIL, COAL OR COKE FIRED. 
MANCHESTER FURNACES (1934), Led. 
Ashton New Road, MANCHESTER. 














DIESEL ENGINES 


Meolties hile) tel'iel, Bara, £00 








A BOOKLET DESCRIBING 
BIBBY COUPLINGS 


will be sent to any Engineer by 


THE WELLMAN BIBBY CO., LTD., 


VICTORIA STATION HOUSE, VICTORIA ST., LONDOX, S.W 








PUMPS 


aad 
WORTHINGTON-SIMPSON, LTD., 
ce? HOUSE, KINGSWAY, W.C.2. 


‘hone : Grame : 
Holborn 6871. “ Pumping, Westeent.” 


















W. T. ELLISON & Co. LTO. 
‘TURNSTILES 


OF ALL DESCRIPTIONS 


GENERAL ENGINEERS 
BRASSFOUNDERS 


PENDLETON, MANCHESTER 






LEDWARD & BECKETT, LTD. 


PARLIAMENT MANSIONS, VICTORIA ST., WESTMINSTER, S.W.1 


(Opposite Post Office) 


Makers of EJECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalodues on 
Telephone Number: Abbey 5429. 





Telegraphic Address: Preferment, Sowest, London 




















CLAYTON, SON: €* Lin 





GROUP OF CLAYTON VERTICAL CROSS-TUBE BOILERS. 


MOOR END, HuNnsLET, LEEDS. 
HIGH-CLASS VERTICAL CROSS-TUBE BOILERS 


LARGE STOCK IN HAND—PROMPT DELIVERY. 


LONDON OFFICE: 2, VICTORIA ST., S.W. I. 


PERRY 
ROLLER 





CHAINS 


| a oe 


PERRY & CO.LTD. ornitincuam 1. 





Wf f7 
WHY 


UY 


ft ae 4, 


S NESS 
BAC SAA 


hy ZL y 











J. & E. HALL LT. 


ENGINEERS, DARTFORD, KENT. EST. 1788 
TELEPHONE : DARTFORD 3456 


LONDON OFFICE: 10, ST. SWITHIN’S LANE, E.C 
TELEPHONE : MANSION HOUSE 981! 


REFRIGERATION 
FOR LAND AND 
MARINE PURPOSES 
LIFTS & ESCALATORS 


JENKINS. 
VALVES 


always marked with the Diamond — 
man eT | 


JENKINS BROS. LTD. , 
Dept. KD, 6, Gt. Quese Strest W.C.2. | 





























CLYDE CRANES 


STEELWORKS, HARBOURS, 
SHIPYARDS AND DOCKS, 
LEVEL LUFFING CRANES. 

QARDINE PATENTS.) 


CLYDE CRANE AND ENGINEERING CO., 
MOSSEND, Near GLASGOW. 








ALLOTT BROS 
& LEIGH LID 




















SMSKE & GRIT ELIMINATION 
with REDUCTION in COST of 
STEAM and FUEL for all types 
of BOILERS and FURNACES 


CONSULT Telephone: CLErkenwell 36 16-7 


A. WARDEN & Co., Ltd. 
44-48, Shepherdess Walk, London, N.! 


Contractors to H.M. Govt.— Admiralty, Air Ministry, etc. 
NAR NS 7 SERRE ROR EER A INR 














CRUSHING ROLLS, SCREENS, 
ELEVATORS & CONVEYORS. 





STONE-BREAKERS. 


USED BY GOVERNMENT 
DEPARTMENTS, AND ALL LEADING 











R. BROADBENT & SON, Ld., Stalybridge. 
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SIMON 


NG EQUIPMENT 


We have a world-wide reputation as Mech- 

anical and Pneumatic handling engineers 

and are in a position to supply the most 

modern appliances for swift and economical 

handling of all types of materials. Consult 
us on all handling problems. 


The illustration shows the Simon Pneumatic Intake Plant 

with parabolic bunker, process conveyors and elevators 

and weighers for handling zinc oxide, installed for 
Ryland Bros., Ltd., Warrington. 


e 3 
: { : | 
} S 4 wis j 
HK CHT 
% | 2 


Pane >: 0x0 Sm ct | LIMITED 
CHEADLE HEATH - STOCKPORT 


icilieeea PRIEST FURNACES 


brass, STAMPINGS | TAB COME GUY meee 


LEIGH - LANCS. 


London Office: 66, Victoria Street, 8.W. i. 


WOOTTON BROS, Lt. 


COALVILLE, NEAR LEICESTER. 
Telegrams: Wootton, Coalville. 
Brickworks Plant. Sanitary Pipe Plant. 


~ CLAY-WORKING PLANT. 


Colliery Plant. Gereral Millwrights 


GOODALL CLAYTON&C° Lt? 
LEEDS 


CONVEYING PLANTS, BUNKERS &¢ 


_ BROTHERHOOD - RICARDO | 


FOUR CYCLE SLEEVE VALVE HIGH SPEED : 


mess ENGINES 


























PETER BROTHERHOOD LTD. | 


PETERBOROUGH : rae 
: ‘% Priest Furnaces, clean gas, coal or 


oil-fired, incorporate many patented and 


special features to give highest economy in fuel, 

Be acta as 4 closest possible control of temperature and atmos- 

allwok = “at the works of Meters. Jonas @ phere, low maintenance and operating expense, 

aber eae ten as: with a high output of consistent and reliable work. 

WORM{AND]SPUR GEAR DRIVES @ bs teaihedls hee : We specialise in complete plants, including 
ee charging, control and handling equipment. 














Diesel Engines 
Steam Engines [RMGiReAiiegs=4 SHEFFIELD : 
LONGLANDS. _fetcéraph Buildings, High Street. 


SEE DISPLAYED ADVERTISEMENTS 
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PACKINGS Xj 
1 JOINTINGS 


FOR EVERY PURPOSE 


We specialise in the Design and Manu- 

facture of Packings, Jointings and Mechani- 

cal Rubber Goods of every description. 
PLEASE CONSULT US. 

We shall be glad to suggest suitable 

types for special applications. 


WRITE FOR CATALOGUE I. 2 



















































“KERKO” STEAM CROSS SECTION JAMES WALKER & Co., Ltd. 
PACKING. “LION” WORKS, WOKING, 
Especially used for High and Medium Steam SURREY ee. 
Pressure. The packing expands under slight ° A Gesorel Hed of thoroughly lubri- 
sland pressure. Phone: "Grams: cated finest ta Bho ong Be “plaited and finished with 
WOKING 2255 (4 lines). LIONCELLE. Graphite or Mica. Supplied in Mm sizes. 

















™“ SCOTTISH TUBE Co. Lt. 











qT ) 
COILS & 
SPECIALS 


Head Office : 


34 Robertson Street, 
Glasgow c2 


DAVIES DEMONITE 


for all types of grinding machines. 

















Depressed Centre. Flat. Depressed Centre. 
From the big 53” heavy Disc to the small Portable Sander Type as shewn above. First in 1901 and still the best 


nisin ws: WW. J. DAVIES & SONS, LIMITED, 372. 


Codes: ABC 5th Bdn. 


Bentley's 109, WESTON STREET. LONDON, S.E. 1. Telephone : Hop 1039. 




















FOR ELECTRIC, STEAM OR HAND POWER 
LIFTING CAPACITY UP TO 
50 TONS 


MB Our Cranes are working under ail conditions in 
which Derrick Cranes can be used. Therefore 
we know we can give the utmost satisfaction. 


W™- MORGAN & CO., LTD., 


linton Engineering Works, 
Kilwinning, Scotland. 
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TURBO 


COMPRESSORS¢ BLOWERS 


























SPECIAL 
FEATURES 


@ LOW SURGING POINT. 


Patent reversible cooling 
@, system. 


@ Separate cooling of each 
individual stage. 


@ oor accessibility for clean- 
ing cooling water jackets. 





12,000 cu. ft. beitaiaats - et to a High Pressure pia am ie rbine recently. instalied 
a large Yorkshire Colliery. 


| HICK HARGREAVES] 


AND COMPANY LIMITED 


BOLTON Telerome * “(Hick Botton ENGLAND A.D. 61 


onsult ISLER & be CO ovisex: 


far they are at your service for all matters appertaining to 


Sole Licensees of the 
Gutehoffnungshutte A.G. 
patents for the British Empire 














ARTESIAN WELLS, BOREHOLES, MODERN PUMPING 
PLANT, SHAFTS, HEADINGS and all other work concerning 
Phone : INDEPENDENT WATER SUPPLIES, also TEST BORINGS © Branches at 
WATerloo 7044 for foundation exploration, etc. Birmingham & Leeds 


C. ISLER x CO. LTD,, 33, Bear LANE, SOUTHWARK, LONDON, S.EW1 


DAWSON & DOWNIE, L” 


Elgin Works, CLYDEBANK 


PUMPS 


FOR ALL DUTIES 


MOTOR OR STEAM DRIVEN 


PATENT DIRECT-ACTING BOILER FEED PUMP 
ROTARY PUMPS 
DUPLEX PUMPS 
VACUUM PUMPS 















Mlustration shows our Hor. Motor Driven TREBLE RAM PUMP | 








Telegrams—PUMPS, CLYDEBANK Telephons—92-93 CLYCEBANK 
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OM) MAKE CERTAIN 
, a) EVERY TIME... 


with a BLACKSTONE-BRUSH 
DIFSEL ENC/NE 


Considered from any angle, Blackstone-Brush brings you 
worthwhile advantages : 


@ its fuel consumption has been acclaimed a ‘low 
record ’’ throughout the world. 

© Opposed cylinders give perfect balance. 

© Crankshafts half the length of those used in other 
types of engines give great strength and minimise 
critical speeds and torsional vibration. 

© Overhead exhaust valves ensure clean running and 
rapid removal and replacement. 

Marketed throughout the world by Blackstone’s, whose 


sales and service organisation is at your disposal. 
Write today for catalogues describing the entire range. 


Yj 
WM 


Yj 


SN 


We ha ialised si \ 
1884 i py 7 sca BLACKSTONE & Co., Ltd., Blackstone-Brush Sales Dept., 


work. Our up-to-date STAMFORD, LINCS. 
equipment and methods . - 
ensure your entire satisfac- a 
tion both in excellent work- 
manship and prompt 
service. We shall welcome 
your esteemed enquiries 
and our long and varied 
experience is always will- 
ingly at your disposal. 
\\ 


SIZES RANGE FROM 85—2,400 B.H.P. 
Available as pressure-charged units if required. 


LACKSTONE-BRUSH 
Salanced ‘lower DIESELS 
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BOVING & CO. LTD. 


56, Kingsway, 
LONDON, W.C.2 


have supplied water turbines designed 
and manufactured in Great Britain having 
an aggregate output of more than 


752,000 ._B.H.P. 


This figure includes :— 

















48,000 BHP at TUMMEL Scotland 
68,725 » SHANAN India 
70,500 ,, ,, SIVASAMUDRAM India 
32,940 ,, .» MANGAHAO N. Zealand 
33,600 ., ,, WAIPORI N. Zealand 
46,000 ,, ,, WAITAKI ‘ N. Zealand 
60,000 ,, ,, ARAPUNI N. Zealand 
66,000 ,, ,, WADDAMANA Tasmania 
63,000 ,, ,, TARRALEAH Tasmania 
31,700 ,, , BURRINJUCK Australia 

One of the 17,000 BHP Runners for Shanan, India. 25,500 i 2 JORDAN RIVER Palestine 

Fitted with Stainless Steel Buckets, cast in Sheffield. 56,100 __,, » MAENTWROG, CWM DYLI 

(These are the most powerful Pelton Runners built in Great Britain.) and DOLGARROG Wales 





ASSOTT § GOe UD, 


—————— es On ADMIRALTY LIST. 


Telegrams : “ABBOTT NEWARK 34.” 
Telephone: ‘NEWARK 34.” 


Codes: “‘A.B.C.” 4thand 5th Editions. 
“Marconi International.” 





Contractors to H.M. WAR OFFICE, AIR MINISTRY, CROWN 
AGENTS TO THE COLONIES, INDIA OFFICE, LONDON COUNTY COUNCIL, ETC., ETC. 









HIGH CLASS BOILERS, VULCANIZERS, JACKETED PANS, CHEMICAL PLANT, 
TANKS—RIVETTED or WELDED, HYDRO CASINGS, AIR RECEIVERS, 
STEAM SEPARATORS, REPAIR FIREBOXES, - EXPANSION PIECES, 
WELDED & FLANGED WORK. 








| NOBLE & LUND LTD., Felling-on-Tyne | 








| 
SPECIALISTS IN HIGH-CLASS MACHINE TOOLS 


Powerful and Massive 
Shafting Lathes up to 
50 Centres. 


Railway Wheel Lathes | 


Chuck Lathes. 


Break Lathes. 





| 
Crank Shaft Lathes. 
| 
| 


| SEND US YOUR ENQUIRIES 
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“PRSCOLK ising 


A HYDRAULIC RAM 


gives complete immunity from corrosion and wear and packings 
which normally must be replaced at frequent intervals have a 
useful life, in many cases, of years. Some packings, examined 
after os varying between two and five years because “‘ they 
must wom by now’’ have been assembled for further service, 
no replacements being necessary. 





The ram illustrated was ‘‘ FESCOL’’-ised in Chromium. 


The “FESCOL” process of electro-deposition of metals is 
applicable to the salvaging of worn components or to the 
treatment of new components. In all cases the periods between 
replacement are lengthened enormously, sometimes by as much 
as twenty or thirty times. 


Write for Leaflet E.12 to :-— 


FESCOL LTD., NORTH RD., LONDON, N.7 


2 











Registered Trade Mark 




















STEWART | 


SUGAR MACHINERY 


UR designs provide for rapid 
circulation of the liquor and 
even steam distribution over well- 
proportioned heating surfaces, ensuring 
the maximum of efficiency with the 
minimum of “scale formation” on 


the Calandria tubes. 


Send us your enquiries for ail Sugar 


Factory Equipment. 











20,000 SQ. FT. EVAPORATOR WITH HECKMAN TYPE SEPARATOR IN LAST VESSEL. 


DUNCAN STEWART « Co.. Liv. 


LONDON ROAD IRON WORKS - GLASGOW 


TELEGRAMS: “STEWART, GLASGOW.” @ TELEPHONES : BRIDGETON 3243-4-5 


London Representative: H. J. MUNRO, 25, Victoria Street, London, S.W. 1. Telephone: Abbey 2576. 
As. 
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RICHARDSONS 
WESTGARTH- 
; BROWN BOVERI | 
on 


IRW-BBI 























SPECIALLY 

DESIGNED TURBINES 
FOR INDUSTRIAL & 
MUNICIPAL POWER 
STATIONS 


* 


Heap OFFICE :— | 
HARTLEPOOL ENGINE WORKS, HARTLEPOOL. 
LONDON OFFICE :— 
56, VICTORIA STREET, LONDON, S.W. 1. : 


P. & W. MACLELLAN, LIMITED, 


ILDERS © 
BUILDE F HEAD OPPICE: 


senate dail CLUTHA WORKS, GLASGOW. 129, TRONGATE, 


MARINE SLIPWAYS, GLASGOW, C.I. 
LOCKGATES, JETTIES. Tel, Nos: BELL 3404. 


Tel. Add.: ew 


LONDON OFFICE: 
CLUTHA HOUSE, 
10, PRINCES STREET, 
LONDON, S.W.|. 


Tel. No.: WHITEHALL 6024. 
Tel, Add.;: MACLELLAN, PARL, 
LONDON. 








STRUCTURAL STEEL- 
WORK of every 
description. 
MANUFACTURERS OF 
STEEL RAILWAY 
WAGONS, BUFFERS 
AND SLEEPERS. 





— 


CONTRACTORS FOR Ce a ae . : CODES : 
RAILWAY PLANT AND ae RR ar lees See ea Agta, a am Al, ABC (4th, Sth & 6th Eds.) 
STORES OF EVERY =" LIEBERS, WESTERN UNION, 


DESCRIPTION. MARCONI, BENTLEY'S, 
INTERNATIONAL, WATKINS 


AND ENGINEERING. 








ELECTRIC WELDING. 








Bee eae aaa aaa! Bridge over the River Findhorn, near Forres—270° 0° span centres of bearings. ee en ee 








ea ee 
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BEYOND 
COMPARISON 


yet invites it? 


No other pump has all these features— 
none is quite like the 1M O. 


SIMPLICITY and RELIABILITY—Only three 


moving parts of great strength and durability. 


HIGH PRESSURE—The close fit of the rotors gives 
the IMO high efficiency even at very high pressures. 
1MO pumps working perfectly at pressures up to 
175 atm. are in continuous service. 


HIGH SPEED<As the liquid is propelled continuously 
at a steady rate without rotation or turbulence, the 
IMO can be directly driven by high-speed machines, 
such as steam turbines, electric motors, etc. 


NOISELESS—The | M O is perfectly noiseless and free 
from vibration even at high speed. 


SLIGHT WEAR=Al! work is concentrated upon the 
driver. As the rotors roll upon each other without 
friction, there is little wear. The idlers are driven by 
the fluid pressure, not by the driver. 


SELF-PRIMING—When working as a pump the |MO 
does not need to be primed before starting and no foot 
valve is required in the suction pipe. 


MIRRLEES BICKERTON & DAY LTD., 
Hazel Grove - Nr. Stockport. 
London Office : 7, Grosvenor Gardens, S.W.!. 
The MIRRLEES WATSON Co. Ltd., Glasgow. 





Let us solve your 

















Consult Musgrave on 
all problems relating to 
Boiler Draft Require- 
ments. Not only have 
they supplied many 
Works and Power 
Stations with Mechan- 
ical Draft Plant of a 
wide variety of design, 
but such plant after 
years of constant usage 
continues efficient and 
economical. 


Members of 











MECHANICAL DRAFT 
Musgrave 


AND COMPANY LIMITED 
St. Ann’s Ironworks, BELFAST 


LONDON CARDIFF MANCHESTER GLASGOW BRISTOL 


South African Agents: THE DRYDEN ENGINEERING CO.,LTD., Box 815, JOHANNESBURG 
S. American Agent: Mr. CHARLES P. DIXON, Calle Sarmiento 470, Buenos Aires, Argentine Republic 






























WRITE FOR 
LITERATURE 


HIGH EFFICIENCY SCREW PUMPS 


am 


THE STANDARD PISTON RING & ENGINEERING <<. 
TQM 2: 1 DON ROAD, SHEFFIELD. OCEAN, SHEFFIELD. 


LONDON OFFICE: W. C. JONES, M.I.MECH.E., M.l.Mar.E., 224, Gresham House, Bisho; 





GLASGOW OFFICE : W. M. JAPP, A.I.Mar.E., 197, BATH STREET. Phone : Douglas $857 










STANDARD’S PATENT 


iy TRIPLE SEAL 
PISTON RINGS 





EFFECTIVELY SEAL 
THREE FACES 
Eliminate by-pass 
Restore compression 
Maintain full power 
Function until bore of 
cylinder is worn by 
as much as 1% 



















LTD 





te, E.C2 
—, Wall 4981), 














tt (5 easier to work 


SAMUEL FOX & CO. LTD., STOCHSBRIDGE, SHEFFIELD 





























L.E.H. 


= MOST CONVENIENT AND ECONOMICAL = MOST 4 ' i % D R, A il C 
E LASTING AND RESISTING-THE SAFEST AND § 
: MACHINERY .. 








Electric Cranes 
of every type 


tO) (ot ae i Bb 


Loughborough 
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EXTENSIVE EXPERIENCE 
IN THE PRODUCTION 
OF PRESSINGS FOR THE 
ENGINEERING AND ALLIED 
TRADES. 


LAWN. MOWER PARTS 
A SPECIALITY. 


RUBERY-OWEN tp 


DARLASTON SOUTH STAFFS 
LO} 1 56, | COVENTRY : BRITANNIA WORKS, PAYNES LANE 


SWAY, W.C.2. BIRMINGHAM 3: LOMBARD HOUSE Gt. CHARLES St. COVENTR 
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T. M. BIRKETT 
& SONS, LTD. 


HANLEY, STAFBS. 
PRIVATE BRANCH EXCHANGE 


PHONE : HANLEY 2184. GRAMS : BIRKETT, HANLEY. 


PRECISION MACHINED PARTS BY UP-TO. 
DATE METHODS (INCLUDING DIAMOND 
BORING) FOR AUTO & AIRCRAFT ENGINEERS 





























































SAND CASTINGS 
AND INGOTS IN 
PHOSPHOR BRONZE, 
GUNMETAL AND 
COPPER, BRASS, ' 


ETC. 
CHILL CAST 
PHOSPHOR BRONZE 
RODS AND TUBES. 


te eeewere 


BIRSO BUSHES 
USED IN 
Capt. EYSTON’S 

st SILVER 
BULLET ”™ and 


Sir MALCOLM CAMP- 
BELL’S “ BLUE BIRD” 


“BIRSO” 
HIGH TENSILE 
ALUMINIUM 
BRONZE 
CASTINGS. 

















: in the first issue of each 


MIXERS & EDGE RUNNER 
GRINDING MILLS 





Lid 
: BELPER, ccasvsune. 


? See our displayed advertisement Ine 4 
menth, 























SUPERHEATERS FOR. ALL TyPEs 


TT. SUGDEN, LTD... 
180, Fleet St., London, E.C.4 








See Advt.—“ Engineer ’’—June 2. 








THOMAS & BISHOP LTD 
37, TABERNACLE ST. LONDON EC2 








—=ROYLES 


IRLAM, Near MANCHESTER. 
Calorifiers, Feed Heaters, Oil 
Heaters and Coolers, Twin 
and Single Strainers; Steam 
Traps, Reducing Valves, ac. ae. 


LIMITED 

















(| 





HT 


Resists oxidation at tem- 
peratures up to 1000°C. 
and sea water corrosion 














FOLLSAIN 













FOLLSAIN 


CY 


ALLOY CASTINGS 










































FOLLSAIN 


EVHI 


CAST ALLOY 


Resists creep and oxi- 
dization up to 1175°C. 






































PENETRAL 
as =— 


REG. TRADE MARK, 


FOLLSAIN 
METALS LTD. 





LUTTERWORTH, 
near RUGBY 
Folteaes cee a PENETHETAL, LUTTERWORTH 




















Resists abrasive wear 
Cheaper than manganese 
steel 

















FOLLSAIN 


EvVSsSs 


CAST ALLOY 


Resists corrosion 




































































VERY outstanding publi- 
cation dealing with a 
Centenary, a jubilee, a 
Majority and a Decade ; and 
giving details of a full range 
of Double Housing and 
Openside Hiloplanes, Hilo- 
plows. Ingoplows, etc. 














iH) 














JOHN STIRK & SONS L® 
TURNEY STREET, HALIFAX 
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Messrs. GLENFIELD & KENNEDY Ltd. 
KILMARNOCK : SCOTLAND 
Ple we send acopy of folder ‘HYGIENIC 
DRINKING FOUNTAINS " 


to; 















FOUNTAINS 


AS APPROVED BY H.M. MINISTRY OF HEALTH | 


GLENFIELD 





HYGIENIC 
DRINKING 





THESE Hygienic Drinking Fountains 
are designed for public use, and are 
particularly suitable for installation 
in parks, bathing ponds, schools and 
factories where many people use the 
same drinking supply. 


Strongly made in best quality cast 
iron with the bowl porcelain 
enamelled on the inside, they are 
fitted with a nickel-plated nozzle so 
inclined as to cause the waste water 
to fall clear of the issuing supply. 


A push-button operated Glenfield 
Patent Non-concussive Self-closing 
Tap regulates the discharge, and the 
height of the jet is adjusted auto- 
matically to the water pressure in 
the main. 


We illustrate Pillar Type Fountain, 
Fig. D110, with dog basin, but wall 
mounting types are also available. 


Full particulars will gladly be sent 
on request. 





lRpa \4\ 1 


iia 














| Cea AND KENNEDY 


LIMITED KILMARNOCK 





HEAD OFFICE & ~WORKS—KILMARNOCK, ! SCOTLAND 















Electro-Mechanical 


BRAKES 


D.C. and A.C. 















Designed for 

Hard Service. 
Smooth and Positive 
in action. 

Asbestos Fabric 
Lining to Shoes. 


Open & Watertight 
Patterns. 













Ellisten, Evans 
& Jackson, Ltd., 


24, RAY STREET, 
LONDON, E.C. I. 


WRITE DEPT. 













“H. ” 
. 




































ENGINEERS 
WIDNES.Lanc. 


EW 


AERIAL ROH CROSSINGS 


STEEL RAILS % ACCESSORIES 


RAILWAY SIDINGS 


EQUIPPED AND LAID 
COMPLETE 





PECKETT & SONS. Ltd., Bristol 


Telegrams: PECKETT, BRISTOL 


Speciality : 

















London Representatives : FERGUSON & PALMER 


9, Victoria Street, Westminster, S.W.1 


TANK 
LOCOMOTIVES 


of all Descriptions, and any Size or Gauge 


FULL PARTICULARS ON APPLICATION 













nick BRITISH SPECIALISTS. 


HYDRAULIC LEATHERS 


(ON ADMIRALTY WAR 


DEPT. AND COLONIAL LISTS: 





LEATHERS 


COMPANY 


LIMITED 


ALTRINCHAM EST. 50 YEARS 
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“K & L” Type 4 

A low pi iced efficient nd reliable general service ump, 
suitable for Industrial Processes, Drainage, Circulation, Low 
Pressure Water Supply, Tank Filling, etc. Capacities from 
15 to 1,000 gallons per minute. Heads from 10 to 120 feet 

“ WEE-MAC” Type 

A range of Self-Priming Centrifugal Pumps, having all the sim- 
plicity of the ordinary centrifugal pump, but capable of giving 
a much higher pressure with the same diameter of impeller. 
Capacities up to 5,000 gallons per hour. Heads up to 250 feet 


We shall be glad to submit a quotation on 
receipt of the necessary particulars 


Catalogues supplied on request 





“W” Type 
range of pumps has been specially designed for Hot 
: The casing is specially strengthened 
to withstand the high pressure usually imposed on the suction. 


The “W”’ 
Water Heating Systems. 





Capacities up to 200 gallons per minute. Heads up to 20 feet 








The “COLLGRAF” SYSTEM 


Tilt nn SOwODOD TE TTR aa I nT 








Specially adapted for the controlled 
feed of GRAPHITE—in the form of the 
specially blended ‘* Collgraf’’ compounds 
—to all kinds of plant oporated or 
serviced by STEAM AND WATER. 





In the ‘ Collgraf” system the unique 
properties of graphite are so exploited 
as to give maximum effectiveness 
in regard to—OIL-FREE LUBRICA- 
TION PROTECTION (with elimina” 
tion of scale and corrosion) AND 


CONDITIONING. 








In a closed circuit any surplus graphite 
carried over after lubricating and 
conditioning engines, pumps, etc., will 
benefit condensers, economisers and 
boilers by forming THE INDESTRUC- 
TIBLE SCALE AND CORROSION 
RESISTING GRAPHO!D SURFACE. 














“ Collgraf’’ Hydro-Mechanical equip- 
ment supplying Oil-Free “ Collgraf ” And the condensate being oil-free 
Compound to the twin sets of main can be returned direct to the boiler 


triple-expansion engines of the T.S.S. 

Deal—H.P. 1750—steam at 180!bs. per 

square inch. Other vessels similarly 

fitted :—T.S.S. Maidstone, Hythe, Whit- 
stable and Tonbridge. 


By courtesy of the Southern Railway Co. 


or used for all kinds of processing 
“IT PLATES AS IT LUBRICATES.” 





Easy and inexpensive to install. Cost 
soon recovered by the great savings 
in fuel and maintenance effected. 





Sole Makers and Proprietors Our technical representative can call at short notice 








YALA 


Bros Lt@ 


36, Victoria Street, London, S.W. | 


+ *Phone : ABBEY 2777 = ’Grams: “ Viscosity, Sowest, Fondo” 


AMmBU ur LL 


TRIER 


LUBRICATING | BE" 
SPECIALISTS SINCE 1882 ! 
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EMERGENCY VENTILATION 


@IN CONFINED SPACES 

@ WHEN NO MECHANICAL POWER IS AVAILABLE — 
@ TEMPORARY VENTILATION ON SHIPBOARD 
@ AUXILIARY VENTILATION IN MINES 
@FOR A.R.P. REQUIREMENTS 

@ FOR INTERMITTENT VENTILATION. PURPOSES enclose cos 


HAND-DRIVEN FANS 


Transportable : Efficient : Capable of Opera- 


tion with Ductwork or with Free Discharge 































a 
> 





‘* Sivocco’’ Hand-driven Fan for A.R.P. Write for Catalogue No. 20, 
Ventilation requirements—provided with & which describes features of 
electric drive for normal working. “ Sirocco”? Hand-driven Fans. 





Manufactured by :— 


Davidson & Co. Ltd... Sirocco Engineering Works, Belfast 





LONDON - MANCHESTER + NEWCASTLE - BIRMINGHAM - CARDIFF - GLASGOW ~- BRISTOL - DUBLIN 
N3/733 

















Designers and 


Constructors of 

all classes of 

Mail & Passenger 

Vessels, Warships, 

Oil Tankers, Yachts, 
Etc. Ete. 


MAKERS OF ALL 
TYPES OF MARINE 
ENGINES & BOILERS 


Ship and Machinery Repairers. 








‘"HM. CRUISER “LIVERPOOL.” 


FAIRFIELD 


SHIPBUILDING & ENGINEERING CO., LTD., 


London Office: 9, VICTORIA 


Hie eaa ~=HEAD OFFICE & WORKS-GOVAN, GLASGOW — *+r=:zamemi 


GLASGOW. 











CONSTRUCTIONAL STEELWORK DEPARTMENT : Chepstow Works, Chepstow, Mon. 
Constructors of all classes of Steelwork for Bridges, Oil Storage Tanks, Buildings, Wagons, Etc. 
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TOL 


WANNA 


TAYLOR & CHALLEN he 


ENGINEERS AND MAKERS POWER PRESSES 
DERWENT WORKS, CONSTITUTION er BIRMINGHAM 


Telephone: Central 5672-3-4. Telegrams: DERWENT, BIRMINGHAM ah Telephone: Whitehall 3513. Telegrams: TAYCHAL, PARL, LONDON 
LONDON OFFICE: St. Stephen’s House, Victoria Embankment, S.W.! 


| 
Another real lOwWeerk 6 A?I)e_"_"_—"" 





The picture shows the 


KEARSLEY 
POWER STATION 


of the Lancashire Electric Power 


Company. 


PIPES SUPPLIED AND ERECTED 
BY AITON & CO. 


OPERATING STEAM CONDITIONS 


} 

| 

| 

| 

| 

| 

| 

| 

| 

| 

ALL HIGH PRESSURE STEAM 
| 625 Ibs. per sq. inch, 850° Fahrenheit. 
| 

| 


ITON qm K/itted with AITON PIPES= 


QERBY 





a> 
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| 
‘ a 
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Telephone: AROROBBAN 91 


CORRUGATED METAL JOINT RINGS. 


Made of Brass, Copper, Cupro- Nickel, 
Monel Metal, Steel, etc. 


Of any size and shape. 
‘For steam, water, oil, and other pipe 
jointings. 

SOLID METAL JOINT RINGS. 


Made of Soft Copper, Soft Iron, Mild Steel, 
Monel Metal, etc. 


Of any size, thickness and section, plain 
or serrated. 


For locomotive, Diesel and aero engines, 
hydraulic plant, etc., and for superheated 
steam joints. 


CYLINDER-HEAD GASKETS. 
Of solid Copper. 


For motor and Diesel engine work. 


COPPER-ASBESTOS JOINT RINGS. 


Of all types and shapes. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 


Of best quality. Specially suitable for 
use in conjunction with Corrugated Metal 
Joint Rings. 


Telegrams: JOINTING ARDROSSAN 





- 


tp a 7 
o- , , = «& = 
wv ew 2 ete es 


* ” ” 


Contractors to Admiralty 
and Government Departments 









METALLIC DISC VALVES. 
Multiplex dead-lift and flexible types. 












For air, circulating, hydraulic, etc., pumps. 






Made of Bronze and special Metals suit- 
able for specific conditions. 


SLOTTED DISC VALVES. 


Hoerbiger and other types. 









For air compressors and pumps. 





Of Heat-treated Steels, special-alloy Steels, 
and other Metals to suit specific conditions. 


FLEXIBLE DIAPHRAGMS. 


For regulating valves, reducing valves, etc. 









Made of all suitable Metals and to any 
design. 


SHIMS, LINERS & LOCKING WASHERS. 


Of all types and Metals. 


FIBROUS METALLIC PACKING. 


Of special quality. Suitable for high 
temperatures and pressures. 
















Adaptable to any size of stuffing box. 














Westminster Disposal Plant. 
Enyineers—R. J’. James 





39, VICTORIA STREET, LONDON, S.W.1, 





W. & C. French, Ltd 
The enormous volume of new building construction employing 
Franki foundations supports the widely accepted view that this 


world-famous system is definitely safer, quicker and more ings were supported by Franki 
economical in the great majority of cases. The higher carrying Piles. Over the last two 
capacity of Franki Piles, due to their enlarged base and the higher years the Franki Company 
compression of the soil; the absence of distortion due to the have increased the tonnage 
dryness and high compression of the concrete; the noticeable of New Building construction 


reduction of vibration; these are the reasons why this modern 
and adaptable system is meeting with such striking success. 





MAY WE SEND A COPY OF THE FRANKI CATALOGUE AND PARTICULARS OF SOME OF THE RECENT CONTRACTS IN WHICH THE FRANK! SYSTEM HAS BEEN EMPLOYED? 








Architect—G. Grey Wornum, F.R.I.B_A. 
and Partners. General Contractors— 






a 


ss * in 1938 no less than 
1,100,000 tons of new build- 












dependent on their system 
by 470,000 tons. 


OMPRESSE0 PILE CO, Wo, 
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FROUDE DYNAMOMETER 
SIZE DPX6 FOR TESTING 


TESTING FOR BRAKE HORSE POWER 
T h q* EF R Ce U be K COMBUSTION ENGINES UP 


PATENT HYDRAULIC 


DYNAMOMETER 


HAS FOR MANY YEARS ESTABLISHED ITSELF AS THE 
STANDARD TEST EQUIPMENT EMPLOYED 
BY GOVERNMENT DEPARTMENTS, ENGINE 

BUILDERS, RESEARCH INSTITUTIONS AND 
OTHER USERS THROUGHOUT THE WORLD. 



























WE CAN SUPPLY TESTING EQUIPMENT FOR 
ENGINES OF ALL TYPES AND SIZES. 


Please send for leaflet No. 72/4 Eg. 











\ 
HEENAN & FROUDE LTD., WORCESTER, ENGLAND. 


GRAFTON &© 
sii ELECTRIC woutt 


CRANES| © 
isiai apyRot 


Telephone : 
BEDFORD 2490 


Telegrams : 
*“GRAFTON,’BEDFORD 




































Ces* 23 urd-s 
‘ . A & ul: —*\ sons ' 
<n gree": 
ait coe wince” c2- rd urd- 
OWN 1499: 3 gGO™— em &o 
y A ows cinch gue et: 
ove Che" 3. 





Ze (@ 
ov's es : 
rb or 
CRANES Lo. Mouser wes ey 0 
BEDFORD eer. 
: per & Meertee Ganso™ 
oO 
EROMC 
scart, gt te 
FOR WATER, OIL, TAR, \ch 


PETROL. ONLY FOUR 
WORKING PARTS. 


British Made and 
British Owned. 























y 

& b ¢ A 
4 }” bores These are sO ed <Ol 

s 2 = EIR 
2}. Plunger Pumps om OS 

> 4° with shai & gue 
e 1 3° * 19 ' ia) 

% 

; % Rotary Motion 

a 3’ Capacities 8 to 50,000 G.P.H. 

D4 3 ® Heads up to 1 5Ofe. 3 

s 3 Suction 25” without priming. 

Bie REVERSIBILITY 

4 6 P Flow same direction witn 

° 10 ’ ehange of rotation. 

e Conversely flow may be 

@ = ana still reversed without change 

$  ‘arger sizes of direction. 

e 








Retoplunge Pump Co. L 


58. VICTORIA St..WESTMINSTER.swi 
aF | 
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Use an AIR-OPERATED 





—for Better Work 
—and Faster Work 











Size O'l 
in two 
different 

forms 





Brunel Road. Westway 


London and — Counties North Midlands : 
De White Buildin 


Factory Estate, ‘ACTON, w.3 
*Phone : Shepherds Bush 1136/7 









Size O/l is the smallest of a range 
that includes sizes and types for 
every job on which a portable 
grinder is required. 





CAMBORNE --- ENGLAND 


Square, SHEFFIELD, 


"Phone : Sheffield 21796 "Phone : 


Western Area : 
s, Fitzalan 69 Mount Pleasant Road, 
E 1E EXETER 


Phone : Camborne 2275 \3 lines). Phone: London Wall 1036 
London Office: Broad Street House, E.C.2 











Scotland : Wales : 
82 Bath Street, C.2, 20 Westville Road, Pen-v- 
GLASGOW Lan, CARDIFF 
Exeter 4811 "Phone: Douglas 2592 "Phone Cardiff 2258 

















LEVEL LUFFING CRANE 












3 ater aa 
ELECTRIC OVERHEAD = 


London Office: BUSH HOUSE, ALDWYCH, W.C,2 





Aa 7 


AA 


aw. 
7 . 





ELECTRIC TRANSPORTER CRANE 


Cranes of all types and other Machinery supplied to - 
including the following :-— 


all parts of the World, 


STEAM AND ELECTRIC 
FLOATING CRANES 


CANTILEVER CRANES 
BLOCK SETTING ie 
CRANES 


GOLIATH CRANES 

OVERHEAD CRANES 

LEVEL LUFFING CRANES 

STEAM BREAKDOWN CRANES 

TRAVELLING AND FIXED 

JI®8 CRANES 

TRANSPORTER CRANES 

CRANES FOR LOADING AND 
UNLOADING COAL, IRON 
ORE, Etc., Etc. 

HYDRAULIC CRANES AND 
MACHINERY 


CARLISLE, 














STEAM BREAKDOWN CRANE 


DOCK CAPSTANS OF EVERY 
TYPE AND CAPACITY 

SHUNTING CAPSTANS 

SLIPWAY EQUIPMENT 

LOCOMOTIVE AND WAGON 
TURNTABLES 

LOCOMOTIVE AND WAGON 
TRAVERSERS 

TIPPING TURNTASLES 

BRIDGE OPERATING 

Bh aon 

PENSTOCKS AND PENSTOCK 
OPERATING MACHINERY 
ek — HAULAGE 
MACHIN 

suasaecs 

ae AND FAIRLEADS, 
tc. 


COWANS SHELDON & CO. LTD., 


ENGLAND 





FLOATING CRANE 
























ARTICULATED LOCO. TURNTABLE WITH 
VACUUM ENGINE DRIVE 





ESTABLISHED IN 1846 
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Lifting, Leicester. 











Makers of 













carrying on the business of :— 


ENG. CO., 
BEDFORD. 


RANSOME MCHY CO. 





Tar macadam plant 
and other products. 








* Standard , 

| pattern $ 
ton single \ 

* motor elec- , 


| trie Crane 
with ring dis- \ 
'e ing grab 
| 8nd automatic \ 
cable coiling 


‘drum for cur * 
| rent supply pur- \ 
Cs poses, 





He 


aH 
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“RIGBY’S -. WIRE?’ 


COLD DRAWN SECTIONS 








A HANDFUL OF RIGBY’S 
SPECIALITIES IN STEEL, MILD 
STEEL, BRASS OR ALLOYS 


* * * * 
JOHN RIGBY & SONS, LTD., 


Head Office:—SALFORD, MANCHESTER, LANCS 


Sales: LOW MOOR, BRADFORD, YORKS Branch :—CLECKHEATON, YORKS 
BIRMINGHAM (Change of Address) 155, NEW JOHN STREET, BIRMINGHAM, 6 











IN CONSTRUCTION WITH 
KE:KLAMPS 


MAGHINERY GUARD RAI 


INDENTATION MADE 
SY GRus scRtw 


Y ‘ AA 
=? Oe 
Ts «ey om 


NG CLAMP 
SCREW 





+e KE-KLAMPS provide the simplest, quickest and best method of tubular 
construction. The — tool needed is a key which clamps tubing securely 
in position, and unskilled labour can quickly make a thoroughly good job 
of the work. Safe and rigid erection is assured by the ingenious grub— 
screw grip, and an efficient engineering job is obtained. 


There are innumerable uses for Ke-Klamps in every engineering works, 
such as Storage Racks, Work Benches, Machinery Guards, Railings, Small 
(permanent or portable) Buildings, etc., etc. Ke-Klamps are supplied in 
over 400 variations and sizes for all forms of tubular construction. 
Our Catalogue No. 1011 will be gladly sent on request. 


A.R.P. Equipment. Clamps for all forms of Tubular Construction 
; THE GEO. H. GASCOIGNE Co. Ltd. 
i E-KLAM p c It, Chatham Street, READING 
es sivhon Kean meting 

THE CLAMP SYSTEM OF OVER !1000 USES 











Robust all-metal con- 
struction. 


Easy to fix and read. 


Accurate individually 
calibrated scales. 


Clear white dials which 
cannot blister or 
discolour. 


Moderately priced. 





Budenberg Dial Thermometers 











Mercury actuated type for any temperature between 
— 20° F.and + 1000° F. 


Vapour actuated type for most temperature ranges 
between — 10° F. and + 500° F. 


Flexible tube and rigid stem patterns. 


For fall particulars of our dial and recording 
thermometers see Catalogue Section 27. 


Budenberg Gauge Co., Ltd., Broadheath, nr. Manchester. 


Manufacturers of Dial and Self-recording instruments for 
Pressure, Temperature and Speed. 
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PHOSPHOR BRONZE . GUNMETAL 
ALUMINIUM BRONZE 
MANGANESE BRONZE IN 
CASTINGS AND INGOTS 
PHOSPHOR TIN & COPPER 
ANTI- FRICTION METALS 


(Copper and Nickel hardened) 
CUPRO MANGANESE - SILICON 
AND FERRO-SILICON ALLOYS 


BILLINGTON % NEWTON LTD. 


LONGPORT - STAFFS 


PHONE : 7303 & 7304 Stoke-on-Trent. GRAMS: Bronze, Longport. 


On Admiralty Liat. 
On War Office List. 
On ALO. List (Approved Firm) 











- STEEL - 
STRUCTURES 


OF EVERY DESCRIPTION. 








DESIGNERS AND MANUFACTURERS OF 
ROOFS, BUILDINGS. WORKSHOPS, FACTORIES, BRIDGES, 
TANKS, FENCING, &ec. 


— The — 


CLYDE STRUCTURAL 
CO., LTD., 


IRON 


CLYDESIDE IRON WORKS, 
GLASGOW. 


Telegrams: ‘“ CORRUGATED, GLASGOW.” 
Codes: A. B. C. (Sth Edition) and Lieber’s. 


Scotstoun, 





LONDON OFFICE: 
1, Leadenhall Street, E.C. 




















Trade fra? Mark RN 2 
<——{s ils} > 
CS 


Manufacturers of 


Mild Steel Piates and Sections over 1 wide 
range for Ship, Boller, Bridge Building and other 


construction purposes. 
Boller Plates. Ordinary and High Tensile. 
Special Steels. High Elastic Limit Steel, “Martinel” 
Steel with high elastic limit, High Tensile, Nickel 
and other Alloy Steels. 


Cepper Bearing Corrosion Resisting 
Steel. C.B.S. Brand. 


Steel Cas Stern Frames, Propeller Brackets, 
Rudders, etc., and Engine Castings. 

Forgimgs of every description. 

Tyres and Axles for Locomotives, Carriages and 


Wagons to the requirements of Home and Colonial 


Bright Stee! Shafting and Turned Bars to very fine 
limits. 





Contractors to: 


BRITISH ADMIRALTY, WAR DEPARTMENT, 


& FOREIGN & COLONIAL GOVERNMENTS. 


Sl 


) 











a 


THE 
“ROSS - RIGBY ” 


ELECTRO - PNEUMATIC 
HAMMER 





SINGLE BLOWS CAN BE STRUCK WITH EASE . 
Made in sizes from 2 to 20 cwts. 


~ 


Prices and full particulars on application. 








Patentees and Sole Makers of 
THE “RIGBY’S PATENT” STEAM OR COMPRESSED AIR HAMMER 


R. G. ROSS & SON LTD., 








TON ENGINE WORKS, 


GLASGOW, C.5. ,__, Testers 


SVENOR GARDENS, S.W. 1, 
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PLANNED PRODUCTION — 


ENSURES 


IMPROVED PERFORMANCE 





Improved performance is now an accepted characteristic of Fowler- 
Sanders Diesel Engines. This performance is due in part to 
unique features in design and in part is the result of planned 
production in modern works, equipped with all plant necessary 
for high-grade precision work. - 
















Engine users are invited to inspect 
our plant and to witness tests of 
engines intended for a variety of 
duties in all parts of the world. 


A Genevoise boring machine, 
devoted exclusively to the pro- 
duction of jigs and _ tools. 
Ensures fine limit work and 
interchangeability of all parts. 


Petrol Engines from I} to 16 B.H.P. = 
Diesel Engines from 4 to 200 B.H.P. ww. 


JOHN FOWLER € CO [LEEDS] LTD. LEEDS 10 


Telephone -leeds 2/64/-4 elegrams: FOWLEA leeds 













STURDY SHAPING MACHINES 


OF NEW & IMPROVED 
DESIGN 






Powerful and 
dependable for 
continuous heavy 
cutting. 

Machines 10” to 
%6" Stroke, with 
a wide range of 
Speeds and Feeds. 
Belt or Motor 
drive. 


ORMEROD SHAPERS Ltd. 
HEBDEN BRIDGE YORKS 


DELIVERY 
SAME DAY 


STOCK eee 
‘VADPE DRIVES 


FROMi¢ H.P.UPTOIOOH.P. - 
ALL RATIOS UP TO 8 TO 1 


g 5 y 4 of VRope Drives 


required for general 
industrial applications 
can he selected from CROFTS 
NEW LIST OF STOCK DRIVES 


No Calculations Necessary 


Finger Tip 
ion 

22 Sing\ this 
catal 













The most efechive and 
economical combination of 
Pulleys and V Ropes are 
preselected and Iisted for any 
specified Power 


ASK FOR CATALOGUE $6138 
Invaluable to All Engineers, Designers. 
Plant Managers & Machinery Makers & Users 


(on - Ze) es e-eooeone oe ee) 


THORNBURY BRADFORD ENGLAND 
MAKERS OF SINGLE AND MULTIPLE VROPE DRIVES FOR OVER 30 YEARS 











MANUFACTURERS OF 


WELDED 
Copperwork 


FOR ENGINEERS, DISTILLERS, BREWERS, CHEMISTS. ETC. ETC. 








31-39, HIGH STREET, BROMLEY-BY-BOW, LONDON, E. 3. 


























SIZES FROM 6x8 
SHORT TYPE TO 
14% 16 LONG TYPE 







SINGLE AND DOUBLE DRUM 





HAULING .ENGINES. 
EASTON & JOHNSON, Ltd. 


ENGINEERS, TAUNTON, ENGLAND 
Telegrams: “ EASTWALD ” TAUNTON. Telephone: TAUNTON 3146. 
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New w Conveyor 


SELECT ATEI 


A SMALL SINGLE ATTACHMENT 


For OVERHEAD CONVEYORS 
WHICH WILL ENABLE A TRIP TO BE 
PRESELECTED FOR ANY ONE OF 


99 STATIONS 


FURTHER PARTICULARS IN A LATER ISSUE. 





IN THE MEANTIME ENQUIRIES ARE SOLICITED. 


© T1GW CONVEYORS 





THE NEW CONVEYOR CoO. basD 4 


TAT BANK HOUSE, TAT BANK ROAD OLDBURY WORCS. 
Telephone: BROadwell 1618 (3 lines) Telegrams: Aptitude, Phone, Birmingham 
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The latest types of 
FURNACES, CUPOLAS, LADLES, 
MOULDING AND COREMAKING MACHINES, 


SAND PREPARING AND CONVEYING EQUIPMENT 


SAND BLAST MACHINES, ETC. 


Teiegrams: “Blast,” ’Phone, Manchester. 








FOUNDRY EQUIPMENT. 


J. W. JACKMAN & CO., LTD.. 


Vulcan Works, Blackfriars Road, MANCHESTER. 
Telephone: Blackfriars 4211. 





MARINE AND LAND ENGINE rorciNcs a 
Supplied Black, Rough Turned or Finished 


BUILT AND SOLID CRANKSHAFTS FINISHED COMPLETE 


QUICK DELIVERY OF PROPELLER SHAFTS 


Finished with Gun-metal Liners 


She 


) FIFE FORGE COMPANY L” 


ws"'s KIRKCALDY, SCOTLAND. #12": 


KIRKCALDY. 





Forgings | 


meieas SHIPLEY, YORKS. 





‘‘TEXROPE’’ DRIVES 


—REGISTERED— @ ARE UNIVERSALLY APPLIED © —PATENTED— 
TO ALL TYPES OF MACHINES FROM } H.P. TO 2,000 H.P. 


@ OVER 4 MILLION H.P. IN SERVICE TO-DAY @ 
RATIOS UP TO 8 to I. 98°, EFFICIENCY. 


LEADING FIRMS SPECIFY 
PRL tl DRIVES 
























480 H.P. “TEXROPE” DRIVE IN CALCUTTA MILL. 
@ SOLE MANUFACTURERS AND SUPPLIERS @ 


& CO. 
rank WIGGLESWORTH ‘3 





"Grams : 
“Clutch Shipley.” 





| “TEXROPE” CATALOGUE SENT ON REQUEST | 





























































For A.R.P. and 
OTHER PURPOSES 


W. H. DORMAN & CO., LTD., STAFFORD. 
Established 1870. 
Telephone : Stafford 641 (3 lines). 


18 kw. Automatic Starting 
Self-contained 
DIESEL ELECTRIC SET 


Telegrams : Dorman, Stafford. 




















A new book on an old problem: 


PRINCIPLES OF ADVERTISING 
FOR ENGINEERS 


By C. W. HANSON 


With a FOREWORD by 
D. A. BREMNER, O.B.E., M.I.Mech.£., M.1.E.E. 


Divector, British Engineers’ Association. 


Those Manufacturers—and there must 
be not a few—who feel that they 
may not be getting the best out of 
their advertising appropriation would 
do well to obtain copies of this little 
book and let them be read by those 
members of their Boards and Staffs 
who are concerned with publicity. 


PRICE 3/6 POST FREE 


Published by 
MORGAN BROTHERS (PuBLIsHERS) LTD. 


Obtainable from 
THE MANAGER 


The Engineer 


a8, ESSEX STREET, STRAND, LONDON, W.-C. 2 
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cure: 


RILEY STOKER Co. Ltd. 


NINETEEN WOBURN PLACE e LONDON eo W.C.I 














SP The 1939 (45th) 
EDITION 





KE MPE Ria 
NCINFER'S 


CAR BOOK. 


IS 
sa J 





39 


KEMPE’S 


The Indispensable 
Reference Book .. 






2,800 Pages 
packed with 
information. 











Should always be within easy reach 


renece: om WEMPE’S ENGINEER’S YEAR-BOOK 
Prospectus from— 


28, ESSEX STREET, STRAND, LONDON, W.C. 2 and all Booksellers 
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OPEN-FRONTED Geared or Ungeared 











WE ILLUSTRATE OUR NO. 3 PRESS 


which is employed for working small blank cutting, per- 
pe forming and combination dies at their maximum 
capacity, and embodies all the latest improvements for 
producing work of the greatest accuracy. The press may 
be worked in either the vertical or inclined position. 
Suitable for the application of automatic dial or ratchet 
roll feed motion and can be fitted with our variable 
stroke attachment for the ram. 





BRADLEY & CRAVEN LTD 


‘PHONE : WAKEFIELD 2244 (2lines). 





WAKEFIELD. 











56 GRADES & 

=4 for all purposes = 

= As good as any... = 

re . : a and a great deal Ee 

TRACITEX for everyday" heaper ! 

use 

GLACITEX for 
originals 

a ae : 

ity 

NTEX—Extra Strong 

DRAF TEX for penal we work 


worn 








SCRIVEN 


MACHINE TOOLS 


SCRIVEN & CO., 
STREET MONWORKS, LEEDS 





YORK 











GIBBONS BROS., Ltd., DUDLEY 

Teleg.—Gibbone, Lower Gornal, Tele.-8141 Dudley 

Contractors to ADMIRALTY and WAR OFFICE 
PATENTEES & BUILDERS OF 


Regenerative Muffles & Furnaces 





FOR ALL ENGINEERING WORK. er 











ROT BS 
COATT 


Herbert Morris Ltd. Loughborough England 





EXCAVATORS 
DREDGERS 
GRABS 

PRIESTMAN BROSLTD 


EXCAVATORS BPS LONDON 





New. Simple. Flexible. 
Delivers full torque with- 
out friction loss. Avoids 
usual expensive drilling, 
tapping and milling. 


Write for illustrated folder. 
HOWARD FGRAHAM, LIMITED 
TIDDINGTON ROAD, STRATFORD-ON-AVON 
(trams : “ Howjram, "Strat ford- on-Avon.” ¢ Phone : 2958 









shafts & headings 


Large supplies of water running into 
several million gallons per day can 
usually be obtained from underground 
sources by means of shafts and headings. 
Costs are reduced—the installations pay 
for themselves in a few years—and inde- 
pendent, reliable storage is obtained. 
We specialise in this type of work, and 
can place at your disposal the accumu- 
lated results of a wide experience of 
water engineering, the highly-skilled 
knowledge of technical experts and the 
most modern equipment. May we assist 


any problem? . 
A heading in eis tes yP 


water-bearing chalk. 


SUTCLIFF & GELL LTD. 


Phone : Southall 2211 (7 lines) 





LEGRAND, 


(WATER WELL ENGINEERS), SOUTHALL, LONDON. 


domme 00): 0010), hw--amy ata 8) 
7711 


& HEADINGS @ TEST BORINGS 


BOREHOLES ¢ SHAFTS 














eum iGH-SPEE Do 


H A § K [ RK TAPPING MACHINES 


THE MOST ECONOMICAL EQUIPMENT AVAILABLE 
'amSERVICE YOU CAN RELY ON EVERY DAY— 

DEPENDABILITY YEAR IN AND YEAR OUT—FREEDOM FROM 
COSTLY DELAYS AND REPAIR EXPENSE 


HASKINS HIGH-SPEED TAPPING EQUIPMENT— 

Eliminates 95%, tapping troubles. 

Tapping fixtures “Tailor Made” tosolve each Tapping Problem. 

Every Tapped hole as accurate as the Tap itself. 

New High Tapping Speed, which increases production 100%. 
HASKINS DELIVERS FASTEST TAPPING PRODUCTION 
AND CONSTANT PRECISION LIMITS ARE OBTAINED. 
Write today for Booklet ‘‘ Precision Tapping at High Speed by the Haskins Method.”’ 


European Direct Factory Representatives :— 
HASKING ze ei 


GASTON E. MARBAIX, LTD. 
F. W. BRACKETT & Co., Ltd., 


HUMGLAS HOUSE, 
22, CARLISLE PLACE, LONDON, S.W.! 
Water Screens, Pennell Wylie Filters, 
Pumps, Air Compressors, Iron Castings, etc 













HA 1092 











202. to 2ewt. to Client’s specification 











See our Advt. a 61, June 16th. 


S, MADA LTD. 
“GROADHEATH, ALTRINGHAM" 








Briquette ‘Machinery 


COAL, COKE, ORES, &c. 
WRITE 
HERBERT ALEXANDER & CO., LTD. 


1-8, Charmouth Street. Leeds 





THE 


MONOMARK 











BOD WIN & SONS (encimeres) E 


4ANLEY. Stoke 











~“HODCKINSON’g - 


PATENT 


, AUTOMATIC STOKERS 








FORD LANE WORKS, SALFORD 6, LANCS. 











CRANKSHAFTS 


MACHINED COMPLETE 
SAI special or 


STRINGER & “CO. 








AD. 
rEFFIELD 


FEL WORKS 








9 Ean ER 


e : i. “ 
, =~ % 
be | FACT ORY % 
VALUATIONS 
> MADE FOR x 
o ALL © 
% PURPOSES . @ 


Sy « 
Shera 

















q 


‘VALVES 
ano COCKS 


IRON OR GUNMETAL 


<ast 
ALL PRESSURES AND DUTIES, 
»SRITISH STEAM 
SPECIALTIES LTD., 
Wharf Street, LEI 





CESTER. 











OIL. SHALE 


bees poh ep ROTARY one 
Battery of these Retorte has 
Astalied by the New Consolidated Gold Fields te 


PATENT RETORTS, LTD., 
No. 6, VICTORIA STREET, LONDON, 8.W.1. 
"Phone: Victoria 1960. 


FIECTROMAGHETS [1p 


LIFTING MAGNETS 
CLUTCHES, CHUCKS & 
MACIETIC SEPARATORS 
all, purposes. 
48, HIGH STREET, ERDINGTON, 

|__"BIRMINGHAM, ENGLAND. 
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fot EXTREME 
FLEXIBILITY 


This new Power Transmission Drive 
represents the latest and most 
scientific design. Have you had full 
details ? 


CARTER BROS (Rocupaiz) LTD 


PULLEY MAb ACTURERS V DERIVE SPECIALISTS 


; -lelel oy Va = 


BRIDGE ST « 















shall have 
ACCURACY 


WHEREVER HE GOES 





' ONE Instrument 
measures : 


: Current, A.C. and D.C. 
: (Oto 10 amps.) : 


: Voltage. A.C. and D.C. 
(0 to 1,000 voits.) : 


Resistance (up to 40 
i megohms.) : 


i Capacity (0 to 20 mids.) 


i Audio-Frequency Power : 
: Output (0 to 4 watts ) 

: Decibels (—10 Db. to | 
: + 15 Db) 





Worm the convenient compass of 7} xX 64 Xx 4} ins., 

weighing but 6 lbs.—an electrical measuring instru- 

ment that is used in every up-to-date ‘‘shop ”—is part of 

every well-equipped laboratory—goes ‘out on a job” 

when accuracy is essential . . . . in short, the Model 7 

Universal AvoMeter. With its 46 ranges—so easily selected 

is Gns.., odel 7 OY means of two rotary switches—it quickly provides 
Resistance Range unrivalled test facilities with a degree of accuracy which 
Extension Unit (for has made it the standard by which other instruments are 
we ilOOch ohm) inle judged. Simple to use, dead beat in action, automatically 
rotected against damage through overload, the 

odel 7 Universal AvoMeter is robustly built to retain 
its accuracy under the most exacting working conditions. 


36-range Universal 
AvoMeter 13 Gns. 


22-range D.C. 
AvoMeter 9% Gns. 


wort rom Me 46-RANGE UNIVERSAL 


ioe AVOMETER 


lode 


BRITISH MADE 


wae for fully 
lescriptive . M 

pride Electrical Measuring Instrument 
Sole Proprietors and Manufacturers: 

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. - 
Winder House, Douglas Street, London, S.W. I. Telephone: ViCtoria 3404/7 













Lathe - Centres 
Speciality : 


Spring arrangement 
to tnee for expansion. 


Available with either ball or roller bearings. 
Stocked in all sizes by Sole Distributor— 


F. H. OCKENFELS 
SLOUGH, 3. 


Phone: 
SLOUGH 1030 
















you lan S00 tae lene 
‘you knww when to STOP] 


This new and revolutionary design of drawing 


t its nibs. 
Tee ARIAS Drowing Pen (Pat. No. 481,495) 
made of best carbon od, — = 
minium handle 

types; ORDINARY INTSS and” Fin NIBS; 
the latter is recommended for dra fine 


lines. When the type required should 
be specified. 3d. if supplied with white 
Erinoid handle. 





From all Stationers and Colourmen. 


THE OPENING 
GIVES THE 
CLEAR VIEW 


















@ Write for FREE Copy of 1'192- 


A. G. THORNTON LIMITED, 
Paragon Works, 
King St. West, MANCHESTER. 




















Here is the secret of 
never-leaking joints ! 


SELDOM can you save so much future trouble and 

expense as by making screw-thread joints with 
Smooth-On No. 3, which never dries out. cracks, 
shrivels or shrinks, because the body is metullic. 












Use it especially on superheated steam 
lines and those subjected to vibration 
and violent pressure change. 


Sold everywhere in | and 5 Ib. tins. 


Write for tree Smooth-On Handbook. 















Distributed by Walter P. Notcutt, Ltd., Notcutt House, 
Southwark Bridge Rd., London, §.E.1, and carried in 
stock by leading dealers and supply houses. 










Made by Smooth-On Mfg. Co., Jersey City, N.J., U.S.A. 
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’ pULLEYs | 
\ Unbeaten for Quality, Price e and Y 
‘ Delivery. Sizes and types for \ 


every class of drive. Also 
‘ Plummer Blocks, Shafting, etc. 
\ SEND FOR COMPLETE CATALOGUE. 
\ HY, CROWTHER & SONS. LTD. 
‘© CLECKHEATON, YORKSHIRE. 444, 








Re 

* 
Globe Works, 
Queensland Road, 


Holloway, Lendon, N. 7 















HANDLING EQUIPMENT 


RUNWAYS 
VAUGHAN CRANE CP LT® MANCHESTER, 11. | 














GWYNNES PUMPS LTD. 


HAMMERSMITH, LONDON, W.6. 
MAKERS SINCE 1849 OF 
CENTRIFUGAL PUMPS 
FOR ALL SERVICES. 


TANKS 


GALVAMISING & CONSTRUCTIONAL [RONWORE 
ss — a AND SON, LIMITED, 
BIRMINGHAM. 


Hydroflex 


Hydraulically formed 


"Metal 
Bellows 


Hydraulic formation gives increased life, 

complete absence of porosity, uniformity 

of resilience, and, above all, entire freedom 
“ae imperfections and hidden defects. 
The Drayton Seger and Instrument 
West Drayton Led. Middlesex. 






























a 
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—but so is our record 

of achievement in re-equipping and modern- 

ising the steel industry. Our experience in the design, 

construction and erection of Steelworks plant goes back nearly three 
quarters of a century. We are able to offer you, too, a complete 
service in this important sphere of engineering production. May we 


advise you on your latest problem ? 


ARSON ‘KNOWLES 


THE PEARSON AND KNOWLES ENGINEERING COMPANY LTD., WARRINGTON, LANCS. 


Telephone No. : 


BRANCH OF AND AGENTS FOR THE LANCASHIRE STEEL CORPORATION LTD. 
Warrington 1600. Telegrams : Pearnowlco. London Office: 34, Leadenhall Street, E.C.3 
C.R.C, 41. 





TUFNOL Neck Rings in Pump have more 


Haga . 


TUFNOL BEARINGS. Non-metallic. 





shafts. Lower co-efficient of friction than metal 


. i icti . Can Re 
Trade 
be used in fume-laden atmospheres and in most acids | U a a oO i 


and chemicals without harm 


thn TWICE THE 
LIFE OF METAL! 


Yet another example of the lasting quality of Tufnol. Metal neck rings in a 
centrifugal "pump lasted only six to eight weeks and the pump needed packing 
two or three times a week. Tufnol rings were fitted and last more than 
twice the time and the pump needs packing only once a week. The pump 
is handling a solution with lime, carbon and sand in suspension and operates 
at 480 R.P.M. against a 20 foot head. 


This is one of many examples of the successful use of Tufnol in pumps of 
all kinds. Write today for further information about Tufnol bearings. 


al 


Do not score ELLISON INSULATIONS LTD., PERRY BARR, BIRMINGHAM 22. 


istered 
Mark 
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Broadbent, R.. & Son, 
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Rapid Magnetting Machine Co., _ | Thomas& Bishop, Ltd. ......... 44 
Red Bridge Book Giotin Co., La 2 oo ances ‘5 
Renold & Coventry Chain Co. : 

















United Steel Companies Ltd. ... 








toss, R. G., & 8 ay ® “sly 
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Mirrlees, Bickerton & “ied ee 4 Rotops pees igeakieeas 42 | Walker, J., & Co., Ltd....:....... 35 
Morgan, W., & Co., Ltd. .. Royles, Ltd. <-.-.......0....-- "! 44 | Wallwork Gears Ltd. 3 
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LINOLEUM MACHINERY 


CALENDERS, MIXERS, 
CORK MILLS, SCRAP, OXIDISING, 
PRINTING (FLAT & ROTARY), 


AND ALL OTHER MACHINES. 
LINOLEUM AND SLOORCLOTH FACTORIES 


COMPLETELY £QU/PPE: 
tv MELVILLE- 












BRODIE TALL AG 
KIRKCALDY. SCOTLAND. 






















to the specific 
requirements of our 
customers, 


Makers of all types of 
repetition products from 
the bar in all metals. 


MCL REPETITION 


| POOL LANE, LANGLEY, BIRMINGHAM. 




















It will pay you to have the benefit of Summerson’s 
expert technical skill, and the advantage of their un- 
rivalled experience in the planning and construction 
of any Railway Sidings you may have in prospect. 





Pho:ograph of Tandem Turnout, in B.H. Rails, fully 
guarded throughout, erected at our Works prior 
to being dismantled for despatch. 





@ CONSULTATION COSTS NOTHING. Ask us to send an expert Railway 
Engineer to discuss your problems with you. 


SPECIALISTS since 1840 in the entire design, manufacture 
and installation of Railways for Factories, Collieries, Docks, 
etc. Makers of Points, Crossings and all Accessories. 

















Thos. SUMMERSON & SONS L 


DARLINGTON 





_the economical answer to 
by Mi 0 . = | $ your power problems / 


MORRIS INDUSTRIAL ENGINES Sint Reliable. Adaptable, lompact 








Write_to Industrial Engines Advisory Bureau, MORRIS MOTORS LTD., COWLEY, OXFORD. 








Sole Exporters : Morris Inpusteres Exports Ltp., Cowley, Oxford, England, M.1.62 
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AUCTIONS. 





ESTABLISHED IM BILLIFER SQUARE IN 1807 


FULLER, HORSEY 


SONS anv CASSELL, 


1l, BILLITER SQUARE, 
FENCHURCH STREET, E.C. 3. 


MACHINERY AUCTIONEERS, 
SURVEYORS AND VALUERS 


or 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


Telephone: Royal 4861. 





BUSINESSES and PREMISES 
(For Sale, &c.). 





G REAT WEST +o ad Space 10,500 
SQUARE FEET. 


Modern newly erected ground floor FACTORY 
with first-floor offices. Excellent natural light. 
Good loading facilities. All usual services, 
including central heating. 

TO BE LET OR SOLD, FREEHOLD. 


For full particulars apply : 
HILLIER, PARKER, 
ROWDEN, 
27. MADDOX STREET, W 
Tel.: Mayfair 7666. 


MAY & 


814351. 





39 BEDFORD SQUARE, W.C. — FINE 
« OFFICES TO LET, Two or Three ‘Floors. a 
Apply, CARETAKER or any leading agent. 


8027 L_ 





FOR SALE. 





FOR IMMEDIATE DISPOSAL. 
YHURCHILL 18in. by 180in. PLAIN GRINDER, 
Motor Driven.—Address, 8102, The Engineer 
Office. 8102 a 


ee SALE.—MACHINE TOOLS : Lathes, Boring, 
Drilling, Slotting, Shapers, Grinding Machines, 
&c. New and rebuilt, at very low prices. 

THOMAS OXLEY, Ltd., Wicker Arches House, 
Sheffield, 4. 8101 6 


600 








NILES BEMENT POND 13tin. by 17ft. Lathe, 
12ft. Oin. between centres, cone drive. 
WARNER and SWASEY No. 4 Capstan, capacity 


ltin., cone drive. 
be = " pemmmaad Borer, table 48in. by 24in., moter 


U NION | 3 1/16in. Horizontal Borer, belt drive 
— oS N 4ft. 6in. Radial Drilling and 
ping Machine 
NORTON 14in. = 72in. Plain Grinder, belt drive. 
Cc ee No. 1 Internal Cylinder Grinder, belt 
rive. 
ee No. H4 Plain Miller, capacity 42in. 
y 14in. by 28in., s.p.d. 
Cc INCINNA'TI No. 1} Universal a. 
by 7in. by 15in., cone dri 
NORTON Model 81 type ““B” Crankshaft Grinder, 
36in. long shafts, s.p.d. 
a. wee rw dg Vertical Miller, 40in. 


y 13in., s.p.d. 
Ww A, HAGGAS and SMITH sft. by 2ft. 6in. by 
2ft. 6in. Planer, two tool-boxes, Bateman twee 


capacity 


by l4in. 


drive. 

WALKER Single-stroke Surface Grinder, 12$in. 
dia. chuck, belt drive. 

HERBERT No. 4 Universal Tool and Cutter 
Grinder, beit drive 


CHURCHILL 12in. Piston Ring and Surface Grinder, 
belt drive. 


We can supply suitable SECOND-HAND 
MOTORS for driving these Machine Tools. 


GEORGE CoHEN, Sons & Co., 


UNBEAM ROAD, 
PARK ROYAL LONDON, N.W.10. 
Phone: Willesden 
Nearest Station, North Acton (Central “London Rly.). 
191, CORPORATION STREET, 
B HAM, 4. 
- "Phone: Central 2751. 





FOS, SALE, THEODOLITES, 
DRAWING INSTRUMENTS SECOND-HAND. 
OppesiieGuysina heady 


CLARKSO) Holbee Wee 
(Opposite $35, High Holbe Road.) Ex 


ORIZ. HYDRAULIC BEAM BENDING 
MAC to nd beams up to i6in.— 
POTTS, 105, Alcester Road South, a, ~ 








LATE-BENDING ROLLS, Modern Type, with 
SWING ENDS, one set 12ft. by #in., motor 
drive; one set 13ft. 3in. by 5/8in., motor drive ; 
one set 10ft. by 5/8in., belt drive. Also PLATE- 
STRAIGHTENING ROLLS, 8ft. 2in. by iin. 
POTTS, 105, Alcester Road ‘South, ee 14, 





YECOND-HAND FULLY AUTOMATIC NICKEL- 

PLATING PLANT, complete with Structural 

Steelwork, Double-row_ Conveyor Chain, Generator 
Set, and all necessary Vats (Canning Manufacture). 
Address, 8116, The Engineer Office. 8116 @ 





Spencer - Bonecourt 


Patent Waste Heat Boilers. 
32, Farringdon Street, London, E.C.4. 








FOR SALE. 
ADIAL DRILLING MACHINE, Heavy. 6ft. 6in. 
radius, motor drive, 8} tons..-POTTS, 105, 
Alcester Road South, Birmingham, 14. 8147 a 
YLOR & CHALLEN No. 370 Geared (Open 
Fronted - Power Press, single roll feed, 3in. 
stroke, 10}in. centre to back. ‘ 
uble Geared Plate Bending re A by 3/8in. 
Removable end. bt nage oe % 
Power Angle Iron Rolling and Tyre Bending Machine, 


quyactte Sn, be by - “9 tin. angles, 8in. by lin. 


r ing Machine, hand operated, with 
quantity of rolls for square section tubes. 
7 & O No. 5 Inclinable Power Press with Auto- 
matic Feed and ector, 60 
4 7/8in. stroke, 10?in. centre to back. 
eo pd, No. 00 Power Guillotine, capacity 24in. 
y 1 


ERISCH Power | Geared Overcrank Guillotine, 

gaug 
Hi . 24 Double Action Press, 
3in. strokes, 20¢in. between uprights. 
= No. 218 Geared Inclinable Power Press, 
65 tons pressure, 3in. stroke, 8tin. centre to 

back, bed 28in. by 18tin 

"SMITH Power Geared Guillotine, capacity 44in. 
e by 1/8in., also has serrated blades for fencing 


tons pressure, 


7tin. and 


tops. 
Machine Tools. New and Used. Large Stocks of 
every description. Attractive prices. 


F. J. EDWARDS, Lrp., 
359-361, EUSTON ROAD, 
LONDON, N.W.1, 


Telephone : EUSTON 4681 (5 lines). 





*PHONE 98 STAINES. 
1 ae Brook MOTOR, 400/3/50, 1000 Revs. 
NS Sentinel AIR COMPRESSOR, 500 c.f.p.m., 


165-kW Belliss STEAM SET, 230 v 
BOILER a) 


i PUMP, 8tin. y 15in. 
FUEL OIL TANK, 18ft. by 5ft. 6in. 
il G TING SET, 220vo. D.C. 
HARRY H. GARDAM and CO., Ltd., Staines. 


8071 a 


MODERN MILLERS 
IN STOCK. 
No. 24 HENDEY UNIVERSAL, table w.s., 40iv. 
by Ste Dividing Heads ; single pulley drive. 
2A B nig bo & SHARPE UNIVERSAL, table 
W.S., 8tin.; Universal Dividing H : 
single ay wave 


No. 2A DITTO, table w.s., 39in. by 9in.; Universal 
whl Heads ; silent chain motor drive (no 


we 
4 CINCINNATI PLAIN, table w.s., 64tin. by 
* 64a. 4-speed cone drive. 
No. 3 SUNDSTRAND HORIZONTAL RIGIDMILL, 
table w.s., 60in. by 10in.; motor drive through 
chain and sprocket. 





No. 


No. 3B AUKEE PLAIN, table w.s., og by 
15in.; a drive through chain and geari 
No. a ROCKFORD HEAVY DUTY PLAIN. table 


w.s., 55in. by 15in.; single pulley drive. : 

No. 2’ KEMPSMITH PLAIN MAXIMILL, Rapid 
Power Traverse, table w.s., 52$in. by 8fin.; 
single pulley drive. 

o. 3B BROWN & SHARPE HORIZONTAL 
—_ table w.s., 50in. by 16}in.; single pulley 
rive. 

No. 3 SUNDSTRAND RIGIDMILL, table w.s., 
43in. by 10in.; single a drive. 

No. 1 WANDERER PLAIN, — w.s., 32in. by 
9in.; 3-step cone drive, back g 


THO®* W. WARD L LTD. 
ALBION WORKS. 
*Phone, 23001 (12 lines) ; ie a dee Sheffield. 


THO* W. WARD, LTD. 
RAILS 





FOR SALE. 
1700 Tons Sec.-hand ang = Rails, 194 1b. yd., 
5-metre ng Sectio: 
50 Tons New Perfect Fianee Rails, 14 Ib. yd., 5-metre 
I . Section 714. 
75 Tons New Perfect Flange Rails, 25 lb. yd 
in. Section 1024 
bet ae 36 Ib. yd., 





an 
450 Tons New Slightly Detective Flange Rails, 70 Ib. 
yd. ly 12 metres. Section 3 
1000 Tons Sec.-hand F Rails, 75 lb. yd. Chiefly 
ft. lengths. Section 1575 B.S.S. 


350 Tons Sec.-hand Flange Rails, 80 Ib. yd. Chiefly 
33ft. Section 787. 
400 Tons New Si tly Defective Flange Rails, 80 Ib. 


yd. Chiefly 8. 
60 Tons New Btigntiy Defective Flange Rails, 85 Ib. 
8. Revised. 








y B. 

700" Tons New S ly ere Bull-head Rails, 
85 Ib. y 60ft. B.S. Revised. : 
700 Pg "New Slightly Defective Bull-head Rails, 
lb. yd. Chiefly 60ft. B.S. Revised. 

250 Tons New Slightly Defective Flange Rails, 96 Ib. 
yd. Chiefly 40ft. Section 

1500 Tons Sec.-hand BULL-HEAD RAILS, good 
le, various sections. 


ALL FOR PROMPT DESPATCH, EX STOCK. 
ALBION WORKS, SHEFFIELD. 
"Phone, 23001 (12 lines); "Grams, Forward Sheffield. 





AGENCIES. 


ILANDS.—Well-established AGENTS with 
excellent connection amongst the leading engi- 
Pgs eo gee a aeronautical firms, WISHES 





'ACTURERS of PLANT or 
ENGINEERING REQUIR EMENTS ‘< 2 view of 
REPRESENTATION.—Address, 8128, bind al 
Office. 8128 D 


a Director of 
hannes 





M* C. H. COUTTS, A.M.1.E.E., 
Wilson and Herd, Li 
, is on & visit to 
PR CIPALS and ANY 
agen | His address until the middle of Ane will 
be c/o eas and ALLEN, Ltd., 131, aa 
Street, 8.W.1 8113 Db 


i per) -—Old-established Firm SEEKS 
CONNECTION with reliable ENGLISH EX- 
PORTERS for the following articles :—Raw Iron 
in ingots, Iron Sheet, Constructional Ironwork, 

Wire Rope, Tools, 


Sheets, Sheets, » 
Ships’ Chains, Calcium Carbide, &c. 
Correspondence in =, French, 
be addressed to H 








or German 
Y POPPER, Istanbul, 
Galata P.K. 1186. 8018 D 





Auctioneers, Surveyors, 
and Valuers. 





Specialising in the 
SALE & VALUATION 
of 


ENGINEERING & ALLIED WORKS, 
PLANT AND MACHINERY. 


63 and 64, Chancery Lane, 
LONDON, W.C. 2. 
HOLBORN $411 (10 lines). 





who are 


By Order of Messrs. Joseph T. Robin Ltd., Ro 
eir 


transferring the — ring Side of 
Business to other Works. 
STREATHAM, 8.W.16. 


t enry Butcher and Co. 
having disposed of the Property, are 
je Ante to offer for SALE by AUCTION, in Lots, 
he Premises, GREYHOUND LANE, S'W.16. on 
TUESDAY. 18th JULY, 1939, at 11 a.m., the 


CARDBOARD BOXMAKING 
AND PRINTING PLANT 
& EQUIPMENT 
Including GUMMING, STITCHING, CUTTING, 
SCORING, TUBE G and LABELLING 
IMPREGNATING and other BOX MAKING MA: 
CHINES, by Lotz and Abbott, Remus, Brehner, 
STAMPING 


Crossland, and others; ‘*‘ REMUS”’ 
PRESSES ; GUILLOTINES ; ROYAL and CROWN 
AP LATEN PRINTING 


Sea! Baskets, 
» 8 39 RS 
Ne 7 UCK ; co 


80- 
LABORATORY and CANTEEN ; 
and Equipment. 

Catalogues of Messrs. HENRY BUTCHER and 
CO., Plant and Machinery = and Valuers, 
63 and 64, Chancery Lane, Es 





By Order of the Receiver, 

and the rag 7) ph h, 

Hygena Cabinets, (in Ma ary Liquidation. 
BAL MORAL WORKS. 


enry Butcher ie “Co. 
are instructed to offer for SALE by AUCTION, 
- Lots, ying THURSDAY, 20th JULY, 1939, at 
a.m., the 


WOODWORKING, SHEET- 
METAL AND _ PLATING 


PLANT & EQUIPMENT 
Including 48in-, MOTORISED TRIPLE-DRUM 
SANDER ; FOUR and ERS up to llin. 

: E EDGER ; 
NESSING, DOVE- 


Wallace Brierley, Ape 
Hanna. 





» VACUUM 
other MACHINES; Air gg menage, = Dust 
Electric Motors, mbing Ma- 
SPRAYING UNITS ; hot ic 
sat other PRESSES ; GUILLOTINES, DERS, 
LLECTRIC SPOT WELDERS .. other SHEET- 
METAL WORKING PLANT ; ay et NICKEL 
and COPPER PLATING PEANTS | Polishing 
ia Drilling Machines ; STOCK of KITCHEN 


Nore. ‘The FREEHOLD hy a Rages owe g Be 
FLOOR SPACE of 50,000 sq. ft., will be offered for 
ALE immediately prior a tne Sale of the Plant. 
Catalogues and particulars and conditions of Sale 
of W. Wallace Brierley, Esq., Chartered Accountant, 
24, Clegg Street, Oldham (the Receiver ~ the or 
ture Holders); Alexr. Hannah, Esq., cosparated 
Accountant, 39-4 . New Broad Street, Inge the 
Liquidator) ; Ivor Gwynne-Jones, Esq. ., Solicitor, 
Hastings House, 10, Norfolk Street, Strand, W.C.2 ; 
and of Messrs. HENRY BUTCHER and CO., 
or ee and Valuers, 63 and 64, Chancery Lane, 








SUB-CONTRACTING. 
OFFERED. 








nee FIRM DESIROUS of GETTING 
COMMUNICATION with a MALL 
CONCERN who could UNDERTAKE SHEET 
METAL WORK, entailing Brazing, Welding, 
Soldering, and the Making of High-pressure Copper 
Cylinders and Tanks.—Address, giving details of 
plant available, and particulars of work now under- 
taken, P2118, The Engineer Office. P2118 mo 








WANTED. 
IRM OF ENGINEERS (with Own Foundry and 
Pattern Sho in Lancs are PREPARED to 
E re Ai E of Ap teh) aid 
SPECIALITIES, CASTINGS, and MACHINING o 
any description.— petty 8153, The or Onn 
MW 





hs go a with Iron and Brass- 
foundries, fi welding and machine 
shops, can UND TUM and HEAVY 
WORK.—J. 8. DOIG (GRIMSBY), 
Limited, Grimsby Docks. 5824 MW 


JuNE 30, 1939 i 
AUCTIONS. AUCTIONS. 
HENRY BUTCHER WHEATLEY Kink, Paice & C0. 
& CO., 





SPECIALISE IN 


VALUATIONS 


ENGINEERING & MANUFACTURING 
PROPERTIES, PLANT & EQUIPMENT 


OF EVERY KIND 


FIRE INSURANCE AND ASSESS- 

MENT OF DAMAGE, PUBLIC 

PROSPECTUS. ESTATE DUTY. 
PLANT RECORDS. 





WATLING STREET, 
E.C.4 


46, 
LONDON, 


Telephone : 
And 
51, GRAINGER ST., NEWCASTLE-UPON-TYNE 
Switches & Crossin 
PARLAS WATER CRANES, T. 


Rotors 
BRIDGES and ROOFS. 
London 


ISCA rOUNDEY co. Mon. 
$8. Vietoris Ly iy 8.W. 


MACHINE WORK 


Turning, Facing, 
Grinding, etc. 
Planing up to 12’ 0” x 4’ 0” x 4’ 0” 
Welding and Constructional 
Work, 


EXPERIMENTAL WORK. 


ROSSER & RUSSELL LTD. 


QUEENS WHARF, HAMMERSMITH, W. 6 
RIV. 44106. 


CITY 2836 








Phone : 





MISCELLANEOUS. 





“i E. Tem ple, Whit. Sch., etc. 


nor tn ae pore Layouts. Mechanical 
al — 1 Design. , Gower-street, W.C. 1. 
7886 1 





Manufacturers’ Catalogues. 





“The Engineer” will be glad to receive 

catalogues, lists of manufacturers’ trade 

names, etc., from firms for inclusion in 
the files of the Enquiry Department. 


HARPER, PHILLIPS, Ltd., 
GRIMSBY. 


CASTINGS 


TO , TONS. GREEN Loa OR DRY. 
2730 SHIPS’ PROPELLERS (Made and Sold). 


INCE FORGE Co. Ltd., WIGAN 


Hammered or Hydraulic Preased 


FORGINGS 


in Iron or Steel, Black or Machined, 
to 20 Tons. 














ELEVATORS ana CONVEYORS 
SPROCKET WHEELS and CHAINS. 
SEAMLESS & RIVETTED ELEVATOR BUCKETS. 
SEWAGE SCREENING & RAKING APPARATUS 
TRAVELLING DETRITUS ELEVATORS. 


$.S. STOTT & Co. HASLINGDEN, Nr. Manchester 














BAXTERS KNAPPING-MOTION 
STONE BREAKERS 
ARE 50% MORE VALUE. 

W. H. BAXTER, Ltd., LEEDS. 





ORTABLE HAND PUMP TEST SETS to 1000 Ib. 


Wi 
MACHINE WO Fine Limits. ag oe 


BORING, MILLING, WORMS, GEAR 





e 


6292. P2119 mw 





CUTTING, & 
SWIFTSUR, E TOOL Bs 4 35, St. Paul’s Road, 
y Pou 
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|| ergency hand operated Newman- 
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Milliken Valves on Reversing 
Gear in a Coke Oven Plant. 
Valves and Insulation by Bell’s 
Asbestos & Engineering Ltd. 


cannot leak 


cannot jam 


on full lubrication 


A catalogue detailing 
Newman - Milliken 
Valves for over 250 
services will be sent 


on request. 






tore 


BRANCHES : 
























THE NEWMAN-MILLIKEN 
GLANDLESS 
LUBRICATED PLUG VALVE 


MANUFACTURED IN MANY METALS FOR MANY 
SERVICES 


Suitable for pressure from full vacuum up 
to 3000 Ibs. per square inch for— 


AIR e WATER e GASES e PETROL 
SOLVENTS e CREOSOTE « ACIDS « Etc. 


Described by a leading 
engineer after several 
years’ experience as :— 


“ The biggest luxury 
| have ever experi- 
enced in process 
engineering” and 
NEWMAN-MILLIKEN 
VALVES are 
INEXPENSIVE 















Newman-Milliken Valves on Creosote Lines in a Coke Oven Plant. Valves 
and Insulation by Bell’s Asbestos & Engineering Ltd. 


BESTOBELL WORKS, SLOUGH, BUCKS. 


Telephone: SLOugh 20211 (4 lines) Telegrams: “‘BESTOBELL”” SLOUGH 
LONDON OFFICE: 239, UPPER THAMES STREET, E.C.4. 
Telephone : Central 6281 (3 lines) Telegrams : “ Belfry, Cent, London.” | 


BIRMINGHAM HULL LIVERPOOL CARDIFF LEEDS NEWCASTLE BRISTOL MANCHESTER NOTTINGHAM GLASGOW DUBLIN AND OVERSEAS 
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I Ae TEND 








FL 


Sustaiued pressure 
without hydraulic accumulator 





HIGH SPEED 
PUMPS 











PART OF A REPEAT ORDER FOR J) pecefy 


20 -“ELECTRAULIC” PUMPS CI ECTRAUL ‘10’ Pumps 


for Your Pressés 





REGD. TRADE MARK IC 








ee RATAN 





Q7 |: & NO MAINTENANCE 
<< Huuudreds of ELECTRAULIC’ Pumps 


have been uu operation ra from are 


to six years without any matulnauce 


TOWLER BROS, catents) LTD. rons 


Originators and Manufacturers of the “Electraulic” Pump 
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DRIVES UP TO IOO:H.P. FROM STOCK 











BROOM &WADEL 
THE "BROOMWADE" AFTER SALES SERVICE HIGH WYCONEE 


Guarantees prompt and efficient attention at all times it is the prominent 
feature of the ‘** Broomwade "’ Q 


Skilled mechanics and an adequate sto¢ of sp or ail machines are instantly available " ——<“1—~! 








The Engineer 


JUNE 30, 1939 





28, ESSEX ST., LONDON, W.C. 2 
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We can meet the require- 
ments of practically any 
demand from our stand- 
ard range of Worm, Spur, 
Helical and Bevel Gear 











Units. 


The Gears are accurately 
cut and hobbed, and each 
unit is fitted with ball and 
roller bearings, ensuring 


EXCEPTIONAL EFFICI- 


STANDARD 
STAND: ENCY AND SILENCE. 


TYPE 







Special design of shaft 
end closures and ground 
joints ensures perfect oil 
tightness. 


ASK TO BE PUT ON OUR MONTHLY rt pericwors on rue 
‘STOCK GEAR MAILING LIST 


THE MOSS GEAR CO: 


Telephone: ERDington 1661-2-3-4-5 Telegrams : “MOSGEAR, BIRMINGHAM” 
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